



























Off on a tangent 
with Sony, 


We didn't jump into tangential tracking 
turntables right off the bat. And Sony 
hopes you didn't either. Because while 
most lateral tonearms don't exactly shift 
gears as they travel down their path, 
they do run into some rough spots. 

A hang-up called "cogging" that inhibits 
totally free flowing movement, and 
hampers left and right stereo separation. 

Sony has alleviated cogging and 
out of phase problems with an invention 
called Tangential Tracking Biotracer. 



Controlled by two - 
microcomputers and 
four sensors, the motion of 
the Biotracer tonearm is 
continuously fluid for 
precise phase align¬ 
ment of the stylus. 

To the average 
person these 

may sound slight. But if your 
standards are as high as Sony's, 
understand the angle we're driving at. 


sony: 

THE ONE AND ONLY 


SON 0116. 
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Remote control 
for TV sound 



Kill those pesky TV commercials 
with this infrared TV sound control. 
It features eight steps of control, 
including full off, and can be built 
for around $40. Details p40. 



S 


This new plugpack regulator lets 
you power personal audio 
equipment from the mains. We tell 
you how to build it on p52. 


On the cover 

Eavesdropping on the bands using 
scanners may be the latest craze, but 
are scanners legal? Our feature article 
on page 16 has all thddetails. (Cover 
artwork producedbyMIkc Middleton 
and Sue Balson, and'supplied by-Dick 
Smith Electronics). 
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No.l for any bits. 


In the electronic component field today, No. 1 products. Quite simply, we want to be 

being No. I is tough. At the new Ampec Trade No. 1 with you. Here are some of our current 

Shop, we already have a No. 1 address . . . and specials available while stocks last — prices do 

No. 1 service and prices . . . and always the not include sales tax. 




The Ampec Trade Shop 

No. 1 Wellington Street, Rozelle, NSW2039 
Phone: 8181166 _ 


The absolute in peripheral thinking. 


D Connectors 
ADIN — IS — 25P $1.91 

ADIN — IS — 25 $2.82 

ADIN _ 1 Q _ QC C? AQ 

Digital Multimeter ADIN — 1 — 9P $1.89 

3Vi digit LCD multimeter with ADIN — 15S $3.51 

10 amp range. ME 531 — $45.00 ADIN — 15P $2.52 

These prices while stocks last — sales tax not included. 


Fans 

4" fan —240V EP114-38 $11.00 
3" fan —240V EP 75-38 $11.00 
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Spend defence funds in Australia 

As many readers will be aware, Australia has had two destroyers fitted with the 
American Phalanx anti-missile weapon. This is essentially a radar and computer- 
controlled Gatling gun which fires "penetrators" at the rate of 3000 per minute. The 
hope is that the hail of "bullets" will destroy the missile before it destroys its target. 

While some people may regard Phalanx as the ultimate expression of the futility of 
war, in the wake of the Falklands, it does seem as though a weapon like Phalanx is a 
necessity if maritime forces are to be effective. So Australia has decided to buy 
Phalanx and, as part of the deal, Australia will make the ammunition. 

The question I would like readers to consider is this: If Australia's defence depart¬ 
ment considers that we should make the ammunition, why can't we make the whole 
weapons system? Superficially, at least, there is little in the Phalanx system which 
could not be duplicated or at least adapted to local manufacturing capability. For ex¬ 
ample, instead of using depleted uranium in the penetrators (for maximum mass) 
Australia will use a special jacketed penetrator. 

Certainly, some components for an Australian version of the Phalanx would pro¬ 
bably have to be imported but that should not be a barrier. And having asked the 
question about an anti-missile system, why cannot Australia make other high- 
technology items? 

If the government had a policy that a major part of defence needs must be satisfied 
by local sources, a number of very worthwhile benefits would be produced. First, 
research and development into many areas of technology would greatly increase. 
One has only to look at the R&D in America and Europe to realise that much of it is 
defence based or related. Secondly, the number of skilled engineers and technicians 
would also increase. 

As our manufacturing skills increased there would be a consequent improvement in 
employment. In other words, instead of regarding the defence budget as mostly 
money down the drain, even though it is absolutely necessary, we could obtain 
much greater benefits from this large amount of spending by spending more of it 
locally rather than overseas. 

There would also be a strategic benefit in that we would be less reliant on overseas 
suppliers. And in the international sphere, Australia would become less dependent 
on America as an ally in times of threat. We could "stand on our own two feet". And 
who knows, we might even start to sell defence equipment to other countries. 

Leo Simpson 
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News Highlights 



Australian experimenter plugs into CBS 


Taken from colour prints, these photographs give some idea of the excellent picture quality. 


On the 20th November, 1982 a 
transponder on board Intelsat satellite 
413, orbitting the earth at 179°E, was 
switched on for the first time, enabling 
Sydney's channel 9 television network to 
have full-time access to the United 
States' CBS network - and experimenter 
Victor Barker to receive the same 
transmissions using a private earth 
station. 

Victor's interest in receiving satellite 
television transmissions dates back to 
the mid-seventies, when international 
use of satellites increased to the extent 
that pictures could be received on a dai¬ 


ly basis. Some of his previous ex¬ 
periments were covered in an article in 
the November, 1981 issue of "Electronics 
Australia". 

His system has been upgraded in the 
last year to take advantage of Intelsat 
relays of domestic ABC transmissions 
from Perth and Brisbane as well as the 
CBS transmissions and two international 
program interchange transponders on 
the original Intelsat satellite at 174°E. 
Plans for the next year include the con¬ 
struction of a five metre dish antenna 
and a low noise amplifier to further im¬ 
prove received signals. 


Victor warns against purchasing 
domestic satellite receivers from 
overseas unless the user has extensive 
experience of FM video and microwave 
techniques. Domestic satellites as used 
in the United States, Europe and the 
USSR, operate on different bands, use 
linear polarisation and radiate about ten 
times the power of Intelsat international 
satellites. Equipment from overseas will 
also be of little use for receiving 
transmissions from the domestic 
AUSSAT satellite when it comes into ser¬ 
vice in 1985, as the specifications are dif¬ 
ferent again. 


First step towards artificial muscle 


The first step to an artificial muscle 
which would revolutionise robotics may 
have been taken by researchers at the 
Massachusetts Institute of Technology. 

Researcher Toyoichi Tanaka and his 
colleagues have reported that when an 
electric field is applied across a gel the 
gel may collapse to a volume several 
hundred times smaller than the original 
state. Such gels, controlled by low- 
voltage signals from microcomputers, 
may eventually be used as artificial 
muscles. 

A gel - a jellylike material halfway bet¬ 
ween a solid and a liquid - consists of 
long-chain polymer molecules forming a 
tangled network and immersed in a sol¬ 
vent. The liquid prevents the network 
from collapsing, while the network stops 


the liquid flowing away. 

In previous research Tanaka showed 
that large changes in the volume of a 
suspended gel can be brought about by 
small changes in temperature, solvent 
composition, acidity or low voltages. All 
these stimuli cause the gel to change 
from one network arrangement to 
another. 

Using cylindrical fibres 3cm long and 
4mm in diameter, Tanaka has shown 
substantial changes in volume with 
signals of from 1 to 2V. When the elec¬ 
tric field is removed the gel returns to its 
original shape in about 10 minutes. 

According to Tanaka the collapse time 
is approximately proportional to the 
square of the diameter. Micron-sized gel 
fibres should collapse in a matter of 


milliseconds. "It's very interesting that 
when nature made the muscle, nature 
made a bundle of very thin fibrils, of 
micron size, which make the muscle res¬ 
pond within 10 milliseconds," he says. 

Natural muscle itself is a kind of gel in 
which the passage of calcium ions deter¬ 
mines the volume. "We have • a new 
phenomenon in which we can use elec¬ 
tric fields to control this," says Tanaka. 
"We should be able to make artificial 
muscles in the future in which we can 
control the contraction and expansion 
by electric fields." 

Next step is to extend the research to 
other gels. Tanaka says that "this ques¬ 
tion is very important because we 
showed theoretically that this is a very 
general phenomenon". There is already 
some evidence that sharp transitions can 
occur in other gels. 
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NEWS HIGHLIGHTS 


Trade mission for scientific instruments 


A trade mission aiming to show 
what Australia has to offer in advanc¬ 
ed technology recently completed a 
two month visit to Europe. Organised 
by ASIA, (the Australia Scientific In¬ 
dustry Association) with backing from 
the Department of Trade and 
Resources and the Victorian 
Economic Development Corporation, 
the mission took samples of 
Australian-made scientific instruments 
to Germany and France during 
November and December last year. 

The mission was led by Dr Clive 
Coogan, author of the article "High 
Technology and Australia" which ap¬ 
peared in "Electronics Australia" in 
December 1981. Dr Coogan is a 
CSIRO officer and Chairman of ASIA. 


The trade mission was the first from 
Australia to specialise in scientific in¬ 
struments, although many Australian 
manufacturers have achieved con¬ 
siderable export success in the past 
years. 

Dr Coogan quotes the levels of ex¬ 
port for Varian Techtron, which ships 
85% of its production of optical 
spectrophotometers overseas. 
Another company, Scientific Glass 
Engineering, exports 95% of its pro¬ 
duction of liquid and gas 
chromatography components. 

Among the instruments shown by 
the mission were the Australian- 
designed opto-electronic com¬ 
ponents of the "Spacelab" telescope 
and a display of projects derived from 



the CSIRO's research on very large 
scale integrated circuits. 

Also on display were 
meteorological instruments, including 
tipping-bucket rain gauges and solar 
radiation instruments, from Medos 
and Rimco; atomic absorption spec¬ 
trophotometers from Varian 
Techtron; nephelometers from IEI and 
Analite; power-frequency CROs from 
BWD; and electronic process control 
equipment from Royel International, 
the latter including CSIRO-devised ox¬ 
ygen probes for use in furnaces. 



Electric vehicles give top Games performance 


ELECTRIC VEHICLES were used for the first time in an Australian marathon event 
during the 1982 Commonwealth Carnes in Brisbane and, according to the South East 
Queensland Electricity Board, their performance showed that they are a viable 
means of transport. Lucas Industries, the Australian Electric Vehicle Association, and 
the Australian Lead Development Association provided two electric Bedford one 
tonne vans for two events: the 30km road walk at Manly on 7th October, and the 
42km marathon run in Brisbane on 8th October. One was used as the lead vehicle for 
both events and carried officials and press photographers, while the other served as 
a field vehicle for the marathon, picking up exhausted or injured competitors. 

A time and distance electronic display board, designed and built by staff from the 
SEQEB, was positioned on top of the lead vehicle and provided spectators with an in¬ 
stant update on the distance travelled and the time of the leading runner. The 
SEQEB's own electric vehicle, a Daihatsu Charade, also played a prominent part in 
both events. It transported the chief judge for the 30km road walk and the referee for 
the 42km marathon. 


FIBRE-OPTIC 
NEPHELOMETER 

For those 
readers unfamiliar 
with the term, a 
nephelometer is a 
device used to 
measure the scattering of light. The 
device, pictured above, is made by 
Analite, a subsidiary of Selbys Scientific, 
and was recently shown in France and 
Germany during a recent trade mission 
to Europe (see story above). 

Invented by Dr Clive Coogan of the 
CSIRO, this particular device uses a LED 
light source together with fibre optics to 
introduce the light into a liquid and to 
collect the back-scattered light. The 
result is a low-cost, continuous-reading 
nephelometer with a thin probe that can 
be poked into the liquid being 
measured, and which can handle tur¬ 
bidities 200 times beyond the range of 
standard nephelometers. 

Although originally developed for 
laboratory titration measurements, the, 
device has also found application in 
other areas. These include; measuring | 
protein and fat in milk; monitoring the 
"setting" of cheese during cheese mak¬ 
ing; monitoring the settlement of sludge 
in sewage ponds; determining the densi¬ 
ty of sperm in bull semen; monitoring 
metal particles in automotive engine oik- 
checking soil in run-off water; monitoring 
the efficiency of the flotation process 
and the settlement of fines in mining; 
and the ability to measure the refractive 
index of a liquid. 
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The search for 
space monsters 

Sixty-eight prominent scientists from 
around the world have joined in a call 
for an international effort to detect radio 
signals from extra-terrestrial civilisations 
using existing radio telescopes. It is the 
first time that such a search has been en¬ 
dorsed by distinguished scientists — in¬ 
cluding seven Nobel prize-winners — 
across a wide range of fields. 

Carl Sagan of Cornell University in¬ 
itiated the petition, with other 
signatories including Francis Crick, co¬ 
discover of the double helix of DNA, 
Marvin Minsky, a pioneer of artificial in¬ 
telligence and Roald Sagdeev, director of 
the Russian unmanned space program. 

Last year funding for Sagan's SETI 
(Search for Extra-terrestrial Intelligence) 
project was cut from the NASA budget, 
although a $1.5 million grant was made 
for prototype hardware to analyse 
signals from outer space. Under con¬ 
sideration is a design for a receiver which 
can analyse eight million wavelengths 
simultaneously. 

John Billingham, head scientist of the 
SETI program, believes that there is a 
good chance of finding extra-terrestrial 
life because "the laws of Darwinian 
evolution push life in the direction of 
gradually increasing complexity." 

Other scientists, including some radio 
astronomers, are not so optimistic. Tony 
Hewish, acting director of the Cam¬ 
bridge radioastronomy observatory said 
of Sagan's scheme: "I am rather neutral 
about this. It is better to attack the pro¬ 
blems you are interested in — there are 
always plenty of exciting things to do in 
astronomy". 

Electronics courses at 
Newcastle Technical College 

Newcastle Technical College will offer 
a range of trade, post-trade and special 
courses in electronics in 1983. A part- 
time Electronics Trades Course is of¬ 
fered, over three years, with attendance 
either one full day per week or two 
nights per week. 

Block release courses are also available 
for country students, requiring three 
days attendance every three weeks. In 
| addition, post trade courses are available 
i in television principles, industrial elec- 
i tronics and semiconductor electronics. 

Special courses available include 
! microprocessor circuits and applications, 
film and television production for educa¬ 
tion, principles of two-way radio and a 
two-way radio users' course. 

For further information contact the 
Senior Head Teacher, School of Elec¬ 
tronics, Newcastle Technical College, 
Maitland Road, Tighes Hill, NSW 2297. 
Telephone 61 0461, ext 367. Enrolments 
will be accepted on the 3rd, 4th, 7th and 
8th February from 10am. 


F/A-18 contract to British Aerospace 


British Aerospace Australia has won 
the first design and development con¬ 
tract in Australia associated with the 
RAAF purchase of the F/A-18 Hornet tac¬ 
tical fighter aircraft. The contract from 
the McDonnell Aircraft Company is 
worth some $10 million and covers the 
design and development of portable 
electronic test equipment for the 
Hornet. 

Called the "Avionics Fault Tree 
Analyser" , the equipment will be pro¬ 
duced in British Aerospace's factory in 
Salisbury, South Australia. In addition to 
use with the 75 F-18s ordered by the 
RAAF the device may also be used by 
other customers of McDonnell, raising 
the possibility of significant export 
potential. 

The Fault Tree Analyser is a portable, 
microcomputer based instrument which 
can be connected to the data bus of the 
F-18 allowing the aircraft's built-in 



avionics test system to be monitored 
and programmed from an external 
source. 


“Bionic ear” developed in Australia 


A "bionic ear" may soon be a reality for 
millions of nerve-deaf people 
throughout the world. 

A prototype implantable hearing aid 
based on electronic processing of sound 
in a similar manner to that which occurs 
naturally in nerve fibres has been 
developed by the University of 
Melbourne in conjunction with Sydney- 
based firm Telectronics Pty Ltd. Recently 
the Department of Science and 
Technology agreed to fund further 
research and development, and it is ex¬ 
pected that the device will be available 


by the mid-1980s. 

The device works by picking up sounds 
and transmitting them to a miniature 
receiver implanted behind the ear. The 
receiver converts the signals to electrical 
impulses which are conducted to the in¬ 
ner ear where the nerve fibres are 
stimulated electrically to enable the deaf 
person to recognise speech and other 
sounds. 

Next phase of the project is a full com¬ 
mercial development of the bionic ear, 
being undertaken by Telectronics and 
associated companies. 



MOREE, NOV 3 - Moree 2, the second of two satellite earth station antennas at 
Moree in northern NSW, is now in operation following its official opening by the 
Minister for Communications, Mr Neil Brown, the new dish is 35.2 metres high, 
weighs 240 tonnes, and is 32 metres in diameter. Moree 2 and Moree 1 (at left) 
operate to separate Intelsat satellites over the Pacific Ocean, and transmit and 
receive all types of telecommunications. 
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The work of the 
ship's radio officer 


— 


Fancy a life on the ocean wave? A ship’s radio electronic officer’s 
life combines seafaring and an opportunity to use the latest elec¬ 
tronic equipment. It is field that has developed rapidly over the b V CURT COLSTON 

past 40 years, with the promise of a lot more to come. 


In 1934, when I joined the US Navy, a 
career in radio was most promising for 
many reasons. A well trained radioman 
could look forward to rapid promotion 
in the Navy and a variety of different 
assignments - in different classes of 
ships, submarines, shore stations and 
Navy aviation. In those days there were 
few opportunities in civilian life, even in 
the latter half of the depression. 

Before 1937, a civilian ship's radio of¬ 
ficer (RO) made less than $60 a month 
plus his room and board, but it was a 
job, and an opportunity to travel all over 
the world. Pan Am had started a flying 
boat service with their famous Clippers 
which carried an FRO (Flight Radio 


Operator); usually recruited from ship 
ROs and specially trained. Large 
aeroplanes in the old days had radio 
equipment that was very little more 
elaborate than a ship's radio equipment. 

This situation changed so rapidly that, 
by the beginning of World War II, we 
had ILS (Instrument Landing System), 
CCA (Ground Controlled Approach), 
AM VHF, and ADF (Automatic Direction 
Finders) (also known as the "bird dog" 
because the needle pointed to the radio 
beacon to which it was tuned). 

Flight radiomen continued to be used 
in aircraft flying over the oceans and 
desolate areas for over ten years after 
the end of the war. These were the good 



The author's ship, the jersey. Electronics plays an increasing role in modern marine 
operations, from communication and navigation to the discharge of cargo. 
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years for radiomen, with trips to Paris, 
Amsterdam, Geneva, Frankfurt, Luxem¬ 
bourg, etc. After each trip the FRO had a 
minimum of three days leave and 
sometimes as much as 15 days. 

A flight radio officer was required to 
have a complete knowledge of his 
equipment, as well as a knowledge of 
navigation and meteorology in order to 
anticipate demands by the captain. In 
addition to maintaining communica¬ 
tions, making hourly position and 
weather reports, copying weather 
reports from the destination and alter¬ 
nates, and being ready to repair his 
equipment in flight, he was required to 
be able to man the direction finder in an 
emergency and to assist the pilot in 
"QDM" approaches. 

In the QDM landing approach, as at 
Sandweiler Airport in Luxembourg 
where the only radio navigational facility 
was a radio beacon, the radioman would 
give the distance off and the magnetic 
course to steer for that leg of the ap¬ 
proach. In actual practice the co-pilot 
would keep track on the ADF and this 
approach was not used where ceiling 
and visibility were good. This skill was 
acquired by long hours of drill on the 
direction finder trainer at the company 
operated FRO school. Figuring the 
distance to the station was done by 
knowing the true airspeed and the time 
for the bearing to change 10 degrees j 
when the aircraft was abeam of the 
station. 

In the early days, two radiomen were 
carried on flights from New York to 
Europe. These flights with fuel stops 
in Gander, Newfoundland; Shannon, 
Ireland; or Goose Bay, Labrador; 
Keflavik, Iceland; and Prestwick, 
Scotland took about 24 hours in the 
DC-4. 











Back to sea 

When the airlines converted to long- 
range radiotelephony, it was the end of a 
wonderful era for the FROs, many of 
whom went back to sea. Some FROs saw 
the writing on the wall long before the 
end came, and became pilots, navigators 
or flight engineers. 

In the meantime electronic equipment 
on the ships was slowly changing and 
becoming more elaborate. With the ad¬ 
dition of radar, echo sounders, 
automatic direction finders, VHF and 
UHF, satellite navigation, radio facsimile, 
walkie talkies, and entertainment equip¬ 
ment such as TV, HiFi, shortwave broad¬ 
cast receivers, video tape players, etc, 
the Radio Officer became the Radio Elec¬ 
tronic Officer with a corresponding in¬ 
crease in pay. The average pay of an 
American REO is $US5500 per month 
(before taxes). The pay on tankers and 
the larger bulk carriers is much higher. 

Gone are the days when the RO could 
secure the radio shack upon entering 
some exotic port, go ashore, and return 
to the ship a couple of hours before sail¬ 
ing time. There is so much equipment to 
; care for now that there is always 
something that needs attention. If it is 
not the radar or the echo sounder that is 
f kaput, some sailor is complaining about 
' one of the TV sets. 

Compared to the modern REO, the 
radioman had a relatively simple job in 
the old days. He had in his care only two 
transmitters, two receivers, a manual 
direction finder, an automatic alarm, 
l lifeboat radio, emergency batteries, and 
the ship's antenna system. All com- 
? munications were by Morse on CW (con¬ 
tinuous wave), or MCW (modulated con¬ 
tinuous wave). The transmitters were 
therefore very simple. Some were 
MOPA (master oscillator, power 
amplifier) of only two stages. Some in¬ 
cluded buffer stages and driver stages, 
and some used crystal . controlled 
oscillators. 

Then, as now, the RO stood watch on 
500kHz (600 metres or 500 kilocycles in 
those days), the international distress 
and calling frequency, for eight hours a 
day between 8am and 8pm. When going 
off watch the RO turned on the 
automatic alarm, which stood his 
distress watch for him. The auto alarm is 
activated by series of four second dashes 
separated by a space of one second. 
When a ship within about 1000km to 
2000km transmits the auto alarm signal a 
relay in the auto alarm closes, energising 
the alarm bells on the bridge, in the 
radio room and in the RO living quarters. 

In the old days the auto alarm was a 
very clumsy and cantankerous device. 
Timing was effected by motor driven 
wheels, cams, and relays. It was the 
greatest source of maintenance 
headaches. 


Cluster of antennas on the MV Zim Kaohsiung is typical of modem vessels. 


Transceiver, automatic alarm and emergency equipment in the care of the author. 


The RDF (radio direction finder) was a 
simple device consisting of a rotatable 
directional loop and a receiver. The 
lifeboat radio was a ponderous box 
shaped instrument which was powered 
by a hand-cranked generator. It was kept 
on the bridge and carried to one of the 
lifeboats at the beginning of lifeboat drill. 

In those days there was no radar. Radar 
came much later and it was years after 
the end of World War II that all mer¬ 
chant ships were equipped with radar 
and even longer before they started car¬ 
rying two radars. 

Most ships now have two radars. One 
of the most advanced ships' radar (ex¬ 
clusive of naval radar).is the Decca radar, 
not to be confused with the DECCA 
Navigation System. The Decca radar is all 
solid state, except the CRT, with the 


klystron local oscillator replaced by a 
Gunn diode. Two Decca radars may be 
installed so that if a modulator unit, 
display unit, or scanner of one is faulty, 
and some other unit is faulty in another, 
the good units may be switched to 
operate together, so that you have one 
radar that is operational. 

Navigation equipment 

The most advanced and elaborate 
piece of ship's electronic equipment is 
the "Satnav" (satellite navigator). Satellite 
navigation operates on the principle 
that, if a satellite's orbit, and its position 
in that orbit, is precisely known at any 
time, then the ship's position can be 
determined by measuring the Doppler 
shift on signals from the satellite. 
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Sole Australian Importer, G.R.P. GROUP PTY. LTD. 

698 Burke Road, Camberwell, Vic. 3124. Trade enquiries welcome. 


Best bass yet 
fromakit! 


)S va"a’ 

June 3 ' 


Now Peerless introduces another % 
major advance to kit-set loudspeaker ^ 
technology. A bass speaker with a rigid a 
polypropylene cone that clearly i yo ' 

outperforms traditional paper composite ^ # 

cone speakers to provide. • Cleaner, tighter bass sound 
reproduction • Low colouration and distortion • High 
efficiency, suiting 25W to 100W amplifiers • Consistent 
rigid panel, low mass speaker cones. 

Other outstanding features of Danish-built Peerless 
speaker kit sets are • Sealed back mid-range with 
excellent linearity and low distortion • Latest Peerless 1" 
soft-dome tweeter • State-of-the-art crossover networks 

• Exceptionally flat response extending to 25,000 Hz. 

Choose from these EA/Peerless speaker projects? - 

• PAS 100 12" 3-way 100W(100L) 

• PAS 60 10" 3-way 90W (60L) 

• PAS 25 SVt" 2 way 60W (25L) 
includes drivers, crossover, wiring and instructions. 


Dwlcss 

m CONCORD/6480 


N.S.W. 

Bondi Junction 


VIC. 

Ballarat 


S.A. 

Adelaide 


W.A. 

Nedlands 


Danish Hi-Fi Aust. Pty Ltd. Ph: (02) 387 5878 

Concord 

Electronic Agencies Ph; (02) 745 3077 

Crows Nest 

Deeva Hi-Fi Ph: (02) 439 3999 

Dee Why 

David Ryall Electronics Ph; (02) 982 7500 

Wagga Wagga 

Car Radio & Hi Fi Centre Ph: (069) 214618 


Turner Audio 

Camberwell 

Dan-sh Hi-Fi (Aust) Pty Ltd 

Cheltenham 

Beland Electronics 

Geelong 

Steve Bennett Audio 


Bruce Henderson Audio World 


Ph: (053) 32 2042 
Ph: (03) 82 7348 
Ph. (03) 550 2279 
Ph: (052) 21 6011 
Ph; (03) 818 8637 
Ph: (055) 62 5147 


Hi-Fi Acoustic Ph: (08) 223.6774 

Adelaide 

Danish Hi-Fi Ausl Pty Lid Ph (08)51 2124 

Goodwood 

The Acoustic Foundry Ph (08) 271 0276 

Hawthorn 

Sound Craftsmen Ph: (08) 272 0341 

St. Peters 

Miltronix Ph (08) 42 3781 


Kalamunda 

Kalamunda Hi Fi 

QLD. 

Brisbane 

Brisbane Agencies 
Audio Centre 


Ph:(09) 386 8564 
Ph (09)293 4333 


Ph: (07) 221 9944 
Ph (07)391 5606 
Ph: (07) 284 2495 


★ BRIGHT STAR CRYSTALS 

Specifications, Dimensions and data sheets available on request 

BULK ORDERS: In addition to our normal range we can 
supply quantity orders (100 up) at very competitive 
prices. All we ask is 50% of cost with order balance 
30 days. 

DELIVERY: 5-6 weeks from receipt of Order. Ring for 
quote: (03) 546 5076. Telex: AA 36004. 

NEW NSW AGENT: APP Master Communications, 

Sydney (02) 682 5044 

BRIGHT STAR CRYSTALS 

35 EILEEN RD, CLAYTON, VIC 
ALL MAIL TO: PO BOX 42, SPRINGVALE 3171 



CRYSTAL 

OVENS 

AND OVEN 
OSCILLATOR 
UNITS 


CRYSTAL UNITS 
FOR QUARTZ 
CRYSTAL CLOCK 
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The equipment on the ship consists of 
a quarter wave ground-plane antenna to 
receive 400MHz signals, a receiver, and a 
microcomputer. The US Navy operates 
six 'Transit" satellites in orbit and the life 
of a Transit satellite is over five years. 
The accuracy of Satnav is around 300 
metres, and a major factor contributing 
to this accuracy is a crystal in a constant 
temperature oven giving an oscillator ac¬ 
curacy of 1 part in 10 12 . 

In addition to the signal by which the 
Doppler shift is determined, the 
transmitted satellite data includes fixed 
and variable parameters. Fixed 
parameters are those of the satellite's or¬ 
bit. Variable parameters are the small 
changes in the orbit over time and are 
determined by the US Navy tracking sta¬ 
tions and up-dated every 12 hours. The 
up-dated information is transmitted to 
the satellites by the monitoring stations. 

The input to the microcomputer con¬ 
sists of the above data plus the Doppler 
shift as measured by the receiver. 

The read-out is on seven segment LEDs 
or on a VDU. By feeding course, speed, 
and current or drift into the input of the 
, computer, the VDU will display the posi¬ 
tion at any time between fixes. Alter¬ 
natively, the computer will give course 
and speed using the information obtain¬ 
ed on the last pass of the satellite. Each 
■ measurement of Doppler shift gives an 
LOP (line of position). Several LOPs are 
obtained on each pass of the satellite. 
There are four polar orbiting satellites, 
their orbital planes separated by 45 
degrees. The position of the ship is fixed 
by the intersection of two or more LOPs. 

Other navigation systems are Loran, 
Decca, Consol, and Consolan. Loran and 
Decca are known as the hyperbolic 
systems because their LOPs are 
hyperbolas. 


Marine electronics 

Electronics on board ships has increas¬ 
ed enormously in complexity so that the 
REO has had to study and learn con¬ 
tinuously to keep abreast of his equip¬ 
ment. The shipping companies plan to 
eliminate the radioman on ships by 
1990. They probably will be able to 
eliminate him as a key pounder, but 
ships will always need a man to care for 
the electronic equipment and make 
repairs when underway. 

Some American REOs have university 
degrees in electrical or electronic 
engineering. Almost all of the young 
ones have had at least three years at 
technical college. Australian radio of¬ 
ficers are being given study leave in addi¬ 
tion to their regular leave and are con¬ 
stantly working to up-grade their 
knowledge and ability to maintain 
modern electronic equipment. 

An example of radio officers of other 
nations around the world is Hein 


Marine electronics — then and now 



The advertisement shown here is reproduced from the March 1, 1922 issue 
of “Sea, Land and Air” magazine. The Marconi School of Wireless then 
offered a home study course in radio, complete with a free gramophone and 
practice records. The advert concluded “With the limitless possibilities of 
Wireless, intending students should not delay”. 



Schmidt of Bremen who is RO on the 
container ship MV Columbus Vic- 
toria/DGVX, which calls at Sydney. Two 
modern communications receivers, a 
IkW transmitter with CW, MCW, and 
SSB, a reserve transmitter, solid state 
auto alarm, and an ultra modern 
operating console are part of the equip¬ 
ment in his radio room. 

The antennas in the photograph are on 
the MV Zim Kaohsiung of Brake, Israel. In 
the lower middle of the photo, the 
hemispherical shapes resembling flying 
saucers are the Vorta TV antennas. The 
double rings at the top comprise the 
Bellini-Tossi direction finder antenna. 
Unlike the loop antennas which rotate, 


the Bellini-Tossi is stationary and has a 
"search coil" in the receiver. This search 
coil rotates in the same manner as the 
loop in the loop antenna type. Just 
below the direction finder is one of the 
slotted waveguide type radar antennas. 
This is known as a "cheese" type anten¬ 
na. The fork-like vertical antennas are for 
the transmitters. 

There is still a future in marine elec¬ 
tronics and young men who are in¬ 
terested in a career in marine electronics 
are trained at the Australian Maritime 
College in Launceston. Inquiries should 
be directed to the Admissions Officer, 
Australian Maritime College, PO Box 
986, Launceston Tas, 7250. $ 




Latest NV10 naviga¬ 
tion system by 
Rediffusion uses 
both Omega 
beacons and Sat¬ 
nav satellite data. 
(Photo courtesy of 
Vicom Interna¬ 
tional Pty Ltd). 
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ALTRONICS .. ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTRONICS . 


ALTRONICS ... ALTRONICS ... ALTRONICS ... ALT'' ,'TCS ... 


YOUR MONEY BACK 

D .... *_ if Altronics Jetservice Delivery 
ua S2 is not the Best in Australia 

ORDER FROM ALTRONICS WITH COMPLETE CONFIDENCE. Compare this check list with any other 
Australian Electronics Supplier... ★ Delivery Time * Packing ★ Product Quality ★ Value for Money * 
Technical Queries Answered + Prompt Back Order Advice of not in stock items. 

If after receipt of your Jetservice order you are not convinced Altronics service is superior to any 
other Australian Electronics Supplier you may return your purchase to us for a full refund plus $5 for 
| your trouble. Regards ^ 


See EA November, 1982 


POWER 
UP 




SYSTEM 

im EA is the answer 


is great new Project 
10 a Maidens Prayer. 

What Does it Do? 

A single 240v mains plug and lead feeds one 
unswitched master 240v outlet plus 4 switched 
240v outlets. With say a hi-fi system, plug 
your main equipment item (e.g. Amp) into 
the master outlet and whenever you "switch 
on" your amp — presto — mains power is 
applied to the other 4 outlets i.e. simply 
"turning on" your amp turns on your tape 
cassette, tuner, turntable, graphic equaliser 
without mains spikes, plops etc. 


I Cat K600.$39.50 


The Brilliant New 
MICRON 12 

Green Phosphor Monitor 

Features 12 inch Screen, Front controls 
On/Off, Contrast/Reverse, Brightness, Power 
240V/50HZ or 12V DC, Input RCA Type, DC Out¬ 
put Jack 12V/1.1 amp — power your Micro 
direct without a power pack, Bandwidth 
10Hz to 20MHz the resultant definition is tru¬ 
ly amazing for a low cost monitor. 
GUARANTEED BY altronics! incredible value 


Cat D1112 . 


. $199.50 


MICRON 
Dll 20 


Adjustable Azimuth 
DATA CASSETTE 

At last a Data cassette Recorder/Player you 
can afford. The Micron Dll20 is fully ad¬ 
justable azimuth (absolutely essential in our 
opinion) and incorporates tailored audio fre¬ 
quency response audio stage together with 
low distortion. 

Now you can save and load software in your 
Micro with confidence. 

Micron D1120 Data cassette only $ 49.50 


NEW HITACHI P SERIES 

SQUARE SCREEN DUAL BEAM CRO 

SUPERB NEW MODEL V152F DC TO 15 mHz IMv/DIV DUAL TRACE 


Features * x-Y operation * vertical 
sensitivity imV/div. * 10 x sweeptime 
magnification with 1-touch operation 

* Convenient Chi signal DVM output 

* Z-axis input provided — possible to 
use as CRT display * 0.2us to 0.2s — 
wide sweep range setting * Five 

, modes of .vertical operation * Panel 
I layout with colour coding of respective 
functions. 


SPECIFICATIONS 


The Famous Microbee 
Microcomputer in stock 
now at Altronics 


★ 16K PLUS PACKAGE ★ 

Full 16K Microbee including Power 
Pack. Battery Backup (allows you to 
store programme "on board" for 
months at a time). Parallel Port fitted. 

Fantastic Value! 

CatD1018 .$449.00 

★ EDITOR ASSEMBLER OPTION ★ 

includes Handbook 

CatDIOSO.$59.50' 

★ WORD PROCESSOR ROM PACK ★ 

Cat D1035 .$89.50 | 

★ 16-32K UPGRADE PACK ★ 

CatD1040 .$125.00 

★ 32-64K UPGRADE PACK * 

CatD1045. .$175.00 

Call in for a demo of the fantastic 
Microbee atAltronicsComputerCentre 

105 STIRLING STREET, PERTH. 

For Address, Phone No. and I 
Despatch details see our Double! 
Page Advertisement pages 65 67 j 


BANKCARD JETSERVICE DELIVERY NEXT DAY BANKCARD JETSERVICE 










































ALTRONICS ... ALTRONICS ... ALTRONICS ... ALTROIMICS 


AT DOUBLE THE PRICE OUR DAINICHI HIGH FIDELITY 
SPEAKERS WOULD STILL REPRESEHT OUTSTAHDING VALUE 

Altronics have teamed up with one of Japans most respected speaker designer/manufacturers (Dainichi 
manufacture OEM speakers for Pioneer) The result, an outstanding range of pure fidelity speakers avail¬ 
able to you at IMPORT PRICES for which we will no doubt incur the wrath of our competitors. 


Amazing performance 
budget price. Frequen-^ 
cy response 2 KHZ- 
18 KHZ. 110mm 
Diam. Hole centres A 
79mm. Australia's T 
best value at this 
price. 


DOME TWEETER 60 WATT 
60 watt max. power. 

Silky smooth frequency 
response. 1.5 KHZ to 
20 KHZ. Wide Angle 
dispersion. Massive 
power handling 
capacity. Diam. 

94mm. 

High spectrum. 

Purity, incredible 
low price! 


heard to be appreciated! 
Absolutely 1st class 
reproduction of mid- J 
range - piano, 
vocal, guitar, 
violin etc. Hugeii 
50 watts max. 
input 8 OHM. 
Frequency res¬ 
ponse 700 - 5 KHZ ^ 
Value Plus! 


doll edge cone sus¬ 
pension. Resonant 
fo 30 HZ. Frequ¬ 
ency range 30-2 ¥ I 
KHZ. Smooth i 
faithful bass I 
speaker. Ideal * 

Hi-Fi replace¬ 
ment 48mm 
voice coil. 


OUR POWER RATINGS are conservative RMS ratings NOT music power or peak power ratings that some manufacturers quote. 
MAKE UP A LOW COST STEREO SYSTEM The combination of C3010/C3030/C3040 will enable you to make up a 
simply superb speaker system for less than $150 (less cabinets) —send stamped addressed envelope for enclosure and crossover designs. 


MINI STRIP 100 HOLES 


640+ 100 HOLES 


mstnumim 

a PROTO TYPE BREADBOARDS 

* You just plug-in vertically your components 
without soldering. 

* Proto Boards will accept all LSI’s, semis, 
transistors, diodes, leds, resistors, capacitors etc. 


ASSEMBLE CIRCUITS IN MINUTES - 
INSTEAD OF HOURS. MAKE CHANGES 
AND MODIFICATIONS IN SECONDS. RE¬ 
USE COMPONENTS — SAVE MONEY ON 
HEAT AND DAMAGE. 


400 + 1280 HOLES 


640 + 200 HOLES 


FREE 


FREIGHT 
DELIVERY 
ON THESE PRODUCTS 
THIS MONTH! 


500+ 1920 HOLES 




m 

ail 


NEW D RANGE CONNECTORS 
SUPERB AB UK QUALITY 


PRICE SLAUGHTER WITH 
TOP SELLING ETI BOOKS 
January Only 


P0890 DB15 
P0891 DB15 
P0900 DB25 


1-9 

Male 9 Pin 2.50 
Female 9 Pin 2.95 
Male 15 Pin 2.95 
Female 15 Pin 3.50 
Male 25 Pin 4.50 
Female 25 Pin 4.95 


B1150 

B1155 

B1156 

B1165 

B1170 


ETI Circuits No.1 
ETI Circuits No.2 
ETI Circuits No.3 
ETI Top Projects No.6 
ETI Top Projects No.7 
Project Electronics 
ETI Circuit Techniques Vol.1 
ETI Electronics It's Easy 


t BANKCARD JETSERVICE-DELIVERY NEXT DAY BANKCARD JETSERVICE- 
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70-75 tOCAtftUTHOBiTlESl 


76-78 AM 8 U LANCE&fTr £ BBIGADEl 


118-136 INTERNATIONAL AIRCRAFT BAND 1 


148 150 POCKET PAGER SERVICES] 


150-160 HARBOUR & MARINE RADIO! 


168 EMERGENCY SERVICES! 


3-465 RAILWAY SECURITY) 


480-490 ELECTRONIC NEWS GATHERING] 


480-500 TAXIS j 


In recent months there has been a great deal of interest in the 
subject of scanners. What are scanners and what are people 
using them for? This article gives some of the history and 
technical background to this latest product technology. 


When you have a close look at a 
scanner you may be surprised to realise 
that it is really little more than a glorified 
radio receiver. It is a radio receiver which 
is able to "scan" across a number of 
designated frequency bands or specific 
"spot" frequencies. Hence the name, 
"scanner". 

So why is there any interest, then? 
Basically, people are interested in what a 
scanner can receive and how it receives 
it. To understand how this came about, it 
is necessary to go back a few years. 
More than ten years ago, in fact, it 
started in the United States. 

Before the CB boom got under way in 
the United States, "stringers" (freelance 
cameramen and journalists selling stories 
to the new networks) found they could 
buy secondhand VHF taxi radios quite 
cheaply. With a little modification (often 
no more than a change of crystals), these 
could be used to listen to the local 
police, fire brigade and other emergency 
services and so the journalist could often 
obtain a good story ahead of colleagues 
not similarly equipped. (This story seems 
to have a close parallel with tow truck 
drivers in Australia.. Ed.) It wasn't long 
before US manufacturers caught on to 
the trend and in US magazines such as 
"Popular Electronics" one can find 
advertisements for scanners as long ago 
as 1969. 

These early scanners were relatively 
unsophisticated and generally covered 
four or eight frequencies over a limited 
range and these were controlled by 
separate crystals. Perhaps the .most 
advertised scanner in US magazines of 


the period was one made by Regency. 
Just who the product was intended for 
was not stated. 

Later on, as the CB boom got under 
way in the US, some CB transceivers 
were offered which had a "scan" facility 
but this was confined to the 27MHz CB 
band. For the most part though, it would 
appear that there was little general 
interest in scanners until the CB boom 
died a few years ago. Then, having lost 
interest in CB (or childrens' band as some 
people derisively called it) hobbyists 
began to cast about for a new electronic 
pastime. 

Lo and behold, the scanner beckoned. 
Now, scanners are a great deal more 
complicated and cover a very wide 
range of frequencies. They are 
microprocessor-controlled and can be 
programmed with lots of individual 
frequencies without the need for 
anything as prosaic as ordinary crystals. 
Today's models use phase-locked loop 


circuitry to synthesize all frequencies 
from a single crystal-controlled 
reference. 

Scanners now cover both the VHF and 
UHF bands and have features such as 
"priority" channels, channel lockout and 
band search. Some models even use the 
microprocessor to control the volume 
and squelch levels. 

How do they work? 

As hinted at above, the phase-locked 
loop is at the heart of typical scanners. 
The PLL is essentially an oscillator which 
can operate at any frequency which is a 
multiple of the crystal reference 
oscillator which is typically at 2MHz or 
4MHz. This reference frequency is 
divided down to 1kHz, 5kHz or 10kHz 
and the selected PLL frequency then 
becomes a precise multiple of this low 
frequency, eg, 66.152MHz. 

In effect, the PLL is the first local 
oscillator in what is a double 
superheterodyne receiver. The PLL 
frequency is controlled by a 
counter/divider (in the microprocessor) 
and this can be stepped through a 
designated band of frequencies until a 
signal strong enough to break through 
the squelch level is received. The 
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receiver then locks onto this signal until 
it ceases. 

Some scanners have an option 
whereby they will only stop and lock 
onto a signal for a few seconds. If you 
are interested in what is being said, you 
press a button to stop the scanning 
function. 

If the scanner has the so-called 
"priority" channel function, it will 
automatically switch back to the priority 
channel if a signal is received on this 
frequency. 

Since the functions are controlled by a 
microprocessor there is a random access 
memory (RAM) to store all the desired 
frequency settings. These are maintained 
in the RAM even when the unit is turned 
off, usually by a small 9V battery. 

Since most scanners cover a very wide 
frequency range, they need to have a 
number of "front ends" and two 
detectors, one for amplitude modulation 
and' one for frequency modulation. 
These are automatically switched in 
depending on the frequency being 
selected for reception by the 
microprocessor. 

So basically a typical scanner is a 
microprocessor controlled double 
superheterodyne! ineceiver which can be 
automatically set! to scan almost any 
radio frequency band apart from those 
used for normal entertainment such as 
the AM and FM broadcast bands. 

What can you listen to? 

This will depend on a number of 
factors such as: 

(a) the frequency coverage of the 
particular scanner; 

(b) your location; whether you are at 
home or in your car; 

(c) your antenna; and 

(d) the channels actually in use at the 
time you are listening. 

Perhaps the most important factor of 
those above is the antenna. All scanners 
are supplied with an extendable whip 
antenna which plugs directly into the 
back of the unit. For best results though, 
an outside antenna mounted on the roof 
of the dwelling is required. Then there is 
a choice to be made between 
broadband omni-directional antennas 
such as the groundplahe or discone, or 
higher gain directional antennas. A 
selection of antennas is usually available 
from scanner retailers. 

Depending on the final installation and 
the length and quality of coaxial cable 
required to bring signal from antenna to 
scanner, the additional Icost to be added 
to a scanner purchase may be as much 
as $100 or more. 

Some scanners can operate from 240V 
mains or from 12V DC. Thus they can be 
used at home or in the car. Others 
operate from 12V DC only so they need 
an external power supply if they are to 
be used at home. 

Again, if the scanner is to be used in 


the car, an antenna installation will be 
required although this may be a 
relatively simple "gutter-grip" type. 

The coverage of most scanners 
commences around 66MHz — the 
bottom end of the VHF "low band", a 
very popular business radio band. This 
extends right up to 88MHz, the bottom 
end of the FM radio band, which 'ts 
normally not covered. 

Some scanners cover the 108 - 
136MHz international aircraft band. 
However, there is a problem here in that 
the aircraft band uses AM mode 
exclusively. So in order to do this the 
scanner has to switch in an AM detector. 
In models that offer this band, this is 
sometimes done by the microprocessor, 
but usually requries manual switching. 

Above the aircraft band are TV 
channels, which are usually covered by a 


scanner more because its easier to cover 
them than not to! Above this again, is the 
2m amateur band which is pre¬ 
dominantly FM mode. Then comes the 
international VHF marine band around 
156MHz which is again FM. 

Higher still is another business radio 
band, the VHF "high band". Al$o in .this 
band are the many emergency services 
and municipal and county councils. Most 
scanners then end their VHF coverage at 
around 174MHz because above this is 
mostly occupied by television channels. 
As most would realise, these do not 
make very interesting listening anyway! 

As far as the UHF bands are concerned, 
most scanners begin at around 420MHz. 
It would seem that much of what 
interests scanner listeners occurs on 
these bands. For example, most 
metropolitan police forces now use the 


UHF bands, as do security services, taxis, 
tow truck operators and news services. 
And right at the top of most scanner's 
coverage is the frequency allocation for 
mobile telphones. 

Controversy 

Understanadbly, some of • the 
legitimate users of these services do not 
like the idea that what was once 
ostensibly private communication can 
now be listened to by all and sundry. In 
the United States the situation is 
apparently similar and some states 
enacted laws restricting scanner use. 
Whether these laws have been 
enforceable is another matter though, 
because of the US constitution. 

Some US metropolitan police forces 
are now becoming favourably disposed 
towards the idea of their activities being 


actively monitored by the public. The 
reason for this is that the public gain 
some idea of the great amount of law 
enforcement activity. 

In Australia, though, most legitimate 
users of these bands are not so 
favourably disposed. Police forces in 
particular are hostile and some moves 
have been made to ban scanners or to 
have scramblers used on the police radio 
network. 

Legality of Scanners 

Many readers will want to be assured 
of the legality of scanner use before they 
consider purchase of a unit. This is a 
question which may not be resolved 
until the new Communications Bill is 
enacted into law and this may take some 
time. For the present, the current 
Wireless Telegraphy Act of 1905 (when 
technology was somewhat less 



This is the interior of the Bearcat 20/20 scanner. Note the microprocessor which is a 
quad in-line package. 
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BEARCAT 
QUALITY — 
ECONOMY PRICE! 


brilliant 

DICK 

SMITH 


A BRAND 
NEW BEARCAT 


PRO 40 SCANNER 


Compare this superb Scanner with others of similar performance 
elsewhere at nearly twice the price! The new PRO 40 Scanner from 
Dick Smith represents the state-of-the-art in computerised scanning 
receivers! Completely solid state computer - controlled circuitry - no 
expensive crystals to buy - complete with backup battery for stored 
frequencies. 

YOU CAN HEAR 

Just about everything from harbour 
control nudging a supertanker 
berth, to telephone conversations 
from cars speeding along city streets! 
All the emergency services, author¬ 
ities and forces.And of course 

there are thousands of business radio 
stations, amateur and CB radio 
operators. 

Plus the thousands of stations in the 
band that we don't know about yet 
(we re waiting for you to tell us about 
them!) Cat D-2805 

FREE THIS MONTH 

This month 'Dick Smith's Australian 
Radio Frequency Handbook' (normally 
$12.95) is yours free with every PRO 40 
Scanner. 


LOOK AT THESE 
SPECIAL FEATURES 

Touch-type splash proof keyboards for 


contained whip antenna or ext 
plug-in antenna. Also included 
specially prepared Australian inst 
ion manual written and produce 




DICK SMITH 


Electronics Wy 

-SEE PAGE 5 FOR FULL ADDRESS PANEL ^ > 



$50,000 IN PRIZES TO BE WON IN THE MIGHTY MATCH-UP COMPETITION 

















SCANNERS 
& SCANNING 


advanced) clearly outlaws unlicensed 
receivers: 

"No person shall erect, maintain or use 
equipment for the transmission or 
reception of messages by Wireless 
Telegraphy" (revisions to the Act include 
Telephony in the definition of 
Telegraphy). By the above clause, the 
use of scanners is well and truly caught. 

Two previous court decisions may 
have some bearing on any future legal 
proceedings involving scanners. The 
•first, some years ago, became known as 
the "Nova-tech case" and involved a 
receiver which was widely advertised as 
being capable of receiving police 
frequencies. The importer/retailer 
concerned was charged under the 
Wireless Telegraphy Act clause quoted 
above. 



This is the Dick Smith Pro 40, one of the lower priced scanners available. 



This is the interior of the Dick Smith Pro 40. The battery for the memory backup 
supply is on the back of the case. 


This book has been recently released to 
provide a guid% to the scanning scene. 

The case was eventually dismissed on 
the grounds that the Nova-tech receiver, 
as with most receivers available at the 
time, also had the AM broadcast band 
available. (Editor's note: Scanners do not 
include AM or FM broadcast bands 
although they do include some of the 
television channels). 

A more recent and indeed, much more 
relevant case, occurred in Melbourne in 
1979. The Victorian police discovered 
that a journalist was using a scanner to 
monitor their activities to gather new 
stories. The journalist was again charged 
under the Wireless Telegraphy Act. 

Justice Mclnerney of the Supreme 
Court ruled that the journalist had no 
case to answer. An appeal by the 
Commonwealth was mooted at the time 


but to this date, it has not been moved. 
This may or may not have created a 
precedent. Essentially then, the strict 
legality of scanner use remains doubtful 
and this may still be the case when the 
newly drafted Communications Bill is 
enacted into law at some time in the 
future. 

Perhaps predictably, many purchasers 
have not worried about these questions 
because a large number of scanners 
have been sold In Australia in the last 
few months. Some estimates have put 
the figure as high as 15,000 so far. 

Reflecting the high level of sales, there 
has even been a book produced on the 
scanning scene. It is "Dick Smith's 
Australian Radio Frequency Handbook". 
As the accompanying photograph of the 


book's cover shows, the reader is invited 
to "get into the exciting world of 'secret 
radio with a scanner". It remains to be 
seen whether scanner purchasers decide 
that the generally prosaic conversations 
on the VHF and UHF bands are, in fact, 
exciting. In the meantime though, there 
appear to be parallels between the 
present burgeoning sales of scanners 
and the exploding sales of 23-channel 
Citizens' Band transceivers before these 
units became legitimate. 

Eventually, the CB boom led to many 
people becoming more seriously 
interested in electronics and many have 
become Amateur Radio operators. Do 
scanners have the same potential to in¬ 
terest people in the wider fields of elec¬ 
tronics? That remains to be seen. ® 
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WE'VE ASSEMBLED A GREAT BUNCH OF SPECIALS AT "RED HOT" PRICES!! 


40NLY %■ 


$ 5.95 

per pair 


DPM-200 

DPM-05 JV.SU O O 

We have been unable to keep up with demand for these, that is 
why you have not seen them in our ads for the last few months. 
DPM-200 - 354 digit display with annunciators (pictured). 

0.6" high. 200mV full scale. Each unit supplied with 
data sheet. 

DPM-05 (Not illustrated). 354 digit display with "plus", "minus" 
and "low batt". Annunciators with 0.5" readout. 

Both units sample at 3/second. 

If you want to express any physical measurement in a bri^it 
easy to read display these are for you. They contain all analogue- 
to-digital electronics and LCD drive circuitry. Send SAE for 
more information. 


Green Screen 


MONITOR - NEW LOW PRICE!! 
A BREAKTHROUGH!!! 

I Now you can enjoy the benefits 
I of high quality for less than 
the cost of some B/W monitors! 

- 18MHz Bandwidth!! 

- Direct Video Connection 
I — High Resolution 

only $199 


anyway. 

Grab a muff now (you will get either blue or yellow — no choice) for 
$5.95 per pair. (The hi^i price reflects their quality Teutonic origin). 


FUEL SENSOR^ 

GENUINE MORAY UNIT SACRIFICED!! AyA 


This is the original unit as used in the EA Car Computer (Ref: 
EA July/August 1982). 

They were very scarce (and expensive!) - until now!! 

If you are assembling this project from parts you will need this 
unit. Remember! The Jaycar unit is the LATEST MODEL fresh 

i-- U.K. 

GREAT SAVINGS!! 
ALMOST 


OFF 


The Moray fuel flow sensor normally sells for up to 
$69.50 

You can buy the SAME ITEM from us for - wait for it 
$49.50 

THAT'S UP TO $20 SAVING!! 

Hurry! Quantities strictly limited 


LCDpanelmeters 


“PAN BRAKE” 

SHEET METAL 
FOLDER 


$6650 

* 


IF YOU THOUGHT MUFFS Vi/ERE SCARCE AT 
THE KLONDIKE_ 


Handles up to 16 gauge aluminium! 

Slotted upper clamping bar allows complex 
corner bends etc. 

Handles material up to 445mm wide! 
a fortune building metalwork yourself!!! 

ONLY $69.50 


Now you can afford one in your own workshop. Make your own chassis, 
boxes, brackets etc. (Please allow $8 for freight as it is very heavy!) 


^ yVr ELECTRET MIC crazy priceii 

M M INSERTS JANUARY ONLY - 2 FOR $2.00 


20 


ELECTRONICS Australia, January, 1983 


















WE'VE ASSEMBLED A GREAT BUNCH OF SPECIALS AT "RED HOT" PRICES!! 


final runout of GE Consumer Products 

WE HAVE SOLD OVER 1000 OF EACH OF THESE ITEMS. ONLY A FEW ARE LEFT NOW. 



QUANTITY PRICES 


1-S14.50: 2-5 $13.50ea: 6-10 $13.00ea: 10 up $12.50ea 


T$29.50: 2-5 $25ea: 6-10 $24.50ea: lOup $23.95ea 


4116 RAMs 150nS-GOING CHEAP 


«SCB 



W AM/FM STEREO W 
CAR CASSETTE ^ 


1 ^* 69.50 


LOW COST WALKIE 



1250 



POWERTRAN 

This P.A. Module is chock full of 
Jaycar goodies like, extruded jig dri 
bracket. Beryllium Oxide washers etc. 

Tki, . * __ . . . . . . . . _ Were selling at $79.50-but, d— 

esiser from the UK kit expertsPOWERT^AN ™ despite sales tax now only $69.50. 


despite inflation. 


O transcendent 2000 

s:»Tui< 

Jaycar imported, a kit and had it professionally ETI 499 150W _ & ^ 

very weM £t C°her>!! MOSFET AMP 

Australian version it we stHI hivethTbeaubfu" $69.50 

P vr°cr have it for $500 -No deals. Ring first to SAVE W 

check to see if it has already been sold. $10!! ^ * 


SAVE OVER $200!! 


SO-239 

UHFPANEL 
SOCKET 
V 2 Normal Price 



Jaycar 


MAIL ORDER BY 
BANKCARD VIA 
YOUR 
PHONE 



YOU CAN PHONE CARLINGFORD ON 872 4444 AS WELL! 
































Expedition to the 
Antarctic — Pt 2 

Last month we told the first part of the story of the “Dick Smith 
Explorer” expedition to the Antarctic in commemoration of the 

Mawson expedition of 1912. Part two continues the tale with an by DON RICHARDS 

account of scientific work in the area and the voyage home. VK2VXM/VK0DL 


"The Dick Smith Explorer" spent almost 
three weeks moored to land-ice and 
rocks in Boat Harbour. During this time 
shore parties carried out scientific work 
within a day's march of the ship and a 
"bird" party was put ashore, from in¬ 
flatable boats, on the Mackellar group of 
islands, where they stayed for several 
days amongst the penguins. 

Within a few hundred yards of the 
boat, on land there were signs of 
previous human inhabitants. Foremost 
was Mawson's hut, at the head of the 
bay; two large joined huts, at the foot of 
a slope, strongly built in Baltic Pine dur¬ 
ing the short summer of 1912. It was 
from here that Mawson left with his two 
companions, Ninnis and Mertz, to ex¬ 
plore the continent to the east during a 


three month sledge trip, a trek from 
which Mawson alone returned, his com¬ 
panions and dogs dead in the ice and 
snow. 

Mawson's party erected several smaller 
huts for scientific observations and these 
were still standing. And above the har¬ 
bour stands a wooden cross, erected to 
the memory of Ninnis and Mertz who 
gave their lives in the cause of science. 

On the slope opposite stands a 
modern hut erected by ANARE 
(Australian National Antarctic Research 
Expeditions) that housed a group of four 
people in 1978 for several weeks whilst 
they examined and reported on the 
work necessary to restore Mawson's hut. 
We had been given permission to use 
this hut during our stay. 


On the rocky ice-covered slopes and 
on the ice-flats above high water were 
colonies and rookeries of thousands of 
Adelie Penguins and their chicks; they 
croaked and squarked and flapped their 
wings and turned their backs to the 
freezing gales and blizzards that sweep 
down from the interior of the ice- 
covered continent. 

Our communications changed whilst 
moored, in accordance with our chang¬ 
ed activities. Walkie-talkies were taken 
each time a party went ashore for more 
than a few hours and by parties staying 
in the ANARE hut. The party taken by 
boats to the Mackellar Islands maintain¬ 
ed contact by walkie-talkie and were 
alerted to bad weather or warned to 
prepare to be taken off. This type of 
communication is essential to reduce the 
risk caused by a change in the weather - 
which can happen in seconds. The 
general coverage of the FT-ONE was par¬ 
ticularly useful for such contacts. 

Now that the sails were down and the 
booms lashed I had space for a wire 
antenna, so I cut a dipole for 14.105MHz 
and rigged it from the mizzen to the in¬ 
ner end of the main boom. This gave it 
an angle of about 30° to the vertical. I 
also brought out the TS820S and set it 
up on the chart table which was no 
longer in use. Connections to the Tono 
RTTY were checked and leads repaired. 

Our daily schedules contained some 
interesting traffic. Not only was there 
more to talk about but we also received 
a stream of congratulatory messages 
from many quarters. The Minister for 
Science and Technology exchanged 
messages with Dr David Lewis, as did 
Lord Shackleton and Dr Harry Edwards, 
MP. 

Teletype communication was set up 
with VK2APQ, this mode suiting our cir¬ 
cumstances very well. Not only was it 
"easy on the ears" but as Barbara could 
touch-type, the many personal and fami¬ 
ly messages could be passed quickly and 
accurately. Malcolm and Barbara often 









took on the job of second operator, 
which was most welcome if I wanted a 
spell or was preparing for a commercial 
schedule. 


The Mawson expedition 

The expedition organized and led by 
Douglas Mawson in 1911-1913 is rated 
by Antarctic historians as the best equip¬ 
ped and scientifically successful of the 
pre-Worlc^ War I era. Mawson, a 
geologist and engineer, was the first to 
make effective use of radio communica¬ 
tion for control and expedition news. He 
also realised the problems of Antarctic 
communication and set up a relay sta¬ 
tion on Macquarie Island. He carried 
electric generators, a well equipped 
workshop and an aircraft. The expedition 
members included Frank Hurly, a profes¬ 
sional photographer of great skill and 
fortitude. 

The expedition story is told in 
Mawson's book 'The Home of the Bliz¬ 
zard" (Rigby) and later, by Lennard Bickel 
in 'This Accursed Land" (Macmillan of 
Australia). Inside the Mawson expedition's hut thick ice hangs from the roof beams. 

Permission had been given for us to 
enter Mawson's hut but we were not to 
move any of the things inside it. From 
the outside every passage way, doorway 
or opening seemed blocked with ice but 
an entry was dug through a narrow tun¬ 
nel, just wide and high enough to push 
yourself along on elbows and knees - 
very cold, dark and wet! Inside, it was 
more than half full of ice. Ice hung from 
the ceiling and the roof beams were 
splintering under its weight. The 
workshop and observatory were almost 
impenetrable but a small section of the 
main hut was clear, as was Mawson's 
cubicle. 


Around the walls were the bunks, two 
high, of the party members with their 
names carved or burnt into the wood. 
Shelves crammed with jars of food and 
medicines (mostly based on opium) - 
Mawson's bunk and chair - old 
magazines, telling of the sinking of the 
Titanic, and Sherlock Holmes novels, ap¬ 
parently preferred Antarctic reading. It 
all looked as though it had been left in a 
hurry when the relief ship appeared and 
the ship's boats could get to the shore to 
take off the seven men after that long se¬ 
cond winter. 

I brought the Honda generator across 
from the ANARE hut and took a 240V 
lead in through the roof so Malcolm 
could get light for his documentary 
shots. Eventually, we closed, up some of 
the splits in the roof and replaced 
shingles. Then we closed the hut and left 
it until the Australian government can 
decide what to do with this national 
monument. 

The next leg of the voyage was to the 
Mertz Glacier about 60 nautical miles to 
the east. The expedition geologist, Dr 


The author inspects the cubicle in which Mawson worked. 


Harry Keys, was to conduct iceberg 
studies, plot the tongue of the glacier 
and, if possible, locate the tip of the 
tongue. 

Gales at the glacier 

Here gales held our vessel against the 
glacier tongue for two days, ice floes and 
icebergs threatening to trap the "Ex¬ 
plorer" and crush her against the ice 
cliffs. It was here also that the stern 
helical antenna was ripped off by a pass¬ 
ing ice floe, as if to give warning of the 
true danger of the situation. 

At the first break in the weather a 
lookout went to the crows nest and we 
set about finding a way out. About 12 


hours later the vessel was in fairly open 
water and making for the French base at 
Dumont D'Urville. French champagne 
and steaming hot showers were the con¬ 
versation topic en route but, in the 
event, it was water rationing and 
Australian Riesling. However, the 
hospitality and help given us by the 
French, and the secure mooring provid¬ 
ed, compensated for both the shortage 
of water and the lack of bubbles! 

The opportunity to go ashore into 
comfortable surroundings, enjoy the 
company of a group of young, friendly 
people, eat in a dining room, and sleep 
in a stable bed for a few nights was a 
wonderful change and a welcome 


ELECTRONICS Australia, January, 1983 


23 








ONLY 


DICK SMITH INTRODUCES 

ZEALAND'S TOP 
VALUE HOME 

The amazing 

DICK SMITH 

WIZZARD 


2K BASIC interpreter - as 

icrocomputers around! 

LOOK AT THESE FEATURES 

• Outstanding picture quality : Resoultion (49,128 

other machines. ALL THIS 

(colour or b&w) - nr 


ermjivi monitor, I bis ot mam, cassette interface 
(relay activated), power supply including transformer, 
TV modulator and direct video output PLUS full size 
professional keyboard - not a feel less' toy! 

• RAM expansion up to 48 K on board 

• S-100 expansion on board 

• Room for further development on board 

• Keyboard mounted on board - or fully detachable 

OVER 2000 SOLO! Cat 103600 

CEE* *445™ 

SUPER 80 ACCESSORIES 

BASIC Interpreter (tape) (K-3602) NOW 

WAS $29.90 SAVE ALMOST 50% s 14 50 

Basic in EPROM (K-3604) 

WAS $120 SAVE $40 now s 79 50 

IC Socket Set (K-3603). S 18 M 

Lower Case Generator Option (K-3607.)_ sygso 

S-100 Expansion Unit (K-3606) ... * 29 * 

Metal Case (H-3200) . s 59 50 

Debug/Disassembler for Super 80< X-3790) 
Editor-Assembler for Super 80(X-3791) . . . S 49“ 5 


ixels) is far greater than i 
Connects to your standard TV 
need to buy an expensive m 
Sound effects with 4 different sound outlets. 
Hand controllers with 24 seperate keys (as well a 
NASA-type joystick controller). Splash-proof 
keyboard with slilde-in overlays. 


,?495 


~ FIR ST SHIPMENT SELLING FASTI 

\4Ch DIGITAL PROPORTIONAi 

[ \ REMOTE CONTROL 


HSMi 


PEN WATCH 


NIBBLING $i;j95 

TOOL Can cut any shape in 

h sheet steel up to 0.6 
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preparation for the long voyage home. 
The scientists on board were able to 
carry out ice studies and biological 
studies at the one time so we made up 
for the days lost at the Mertz glacier. 

Daily schedules went on as usual, one 
of particular interest being with an 
English expedition en route to the North 
Pole. This was arranged by Harry 
Caldecott, VK2DA, and through his ef¬ 
forts we made contact with Ric, VE8RCS 
at Alert, a weather station on Ellesmere 
Island, north of the Canadian Continent. 
Alert is the most northerly settlement in 
the world, at a latitude of 84°. Sir Ran 
Finnes, a British explorer, was leaving on 
an ice traverse to the North Pole and Jeni 
and Paul talked with Lady Virginia Finnes 
who was known to them from previous 
expeditions. 

The voyage home 

The weather was getting colder, the 
blizzards were more frequent and the 
sea water around the boat was starting 
to freeze. On Saturday, February 22, a 
break in the weather occurred so we 
took up the mooring lines and motored 
slowly through the narrow pass that led 
to open water - which by now was 
anything but "open". Icebergs, brash ice, 
and ice floes were all around and it was 
an anxious two or three days before we 
were clear. 

I had changed the dipole from the 
main to the mizzen mast as the mizzen 
sail would probably not be used on the 
way home. I had also decided to mount 
the TS820S for the return voyage and 
use the Sony 2001 receiver for cross¬ 
band reception from the Australian 
bases. This meant the FT-ONE had to be 
taken out of action, which I did with 
reluctance because its general coverage 
receiver had given excellent results. 

I should mention that the Australian 
bases are issued with their own frequen¬ 
cies for inter-base communication. To 
work them, which I did almost every day 
for weather and ice reports and to give 
our position, it is necessary to receive on 
their transmit frequency using a general 
coverage receiver. They, in turn, receive 
our crystal controlled signal by similar 
means. The little Sony did this job well, 
keeping us in daily touch with the bases 
until I could work Hobart Radio using full 
crystal-locked transmit and receive. 

During the return trip I had the oppor¬ 
tunity to contact stations that had not 
been on the daily net, two\ interesting 
QSO's being with Frank VK9NYG on 
Cocos Keeling and Bob VK9NND on Nor¬ 
folk. At other times I moved to 40 
metres to keep in touch with Tasmanian 
amateurs and soon we were able to 
work Sydney on 40 metres which we did 


all the way up the NSW coast, both mor¬ 
ning and evening. 

'The Dick Smith Explorer" entered 
Sydney Heads on March 16 and an¬ 
chored in Watsons Bay for customs and 
immigration. Pierce brought a 2-metre 
pack on board and talked us up the har¬ 
bour as he drove by car to our berth at 
Circular Quay. 


The path of the Explorer 



During the course of the Oceanic Foun¬ 
dation Antarctic Research Expedition 
the "Dick Smith Explorer" covered 3600 
nautical miles. First land-fall was Boat 
Harbour, in Commonwealth Bay, the site 
from which Mawson's historic expedition 
set out 50 years ago. The expedition also 
made a study of the Mertz Glacier and 
visited the French station at Dumont 
d'Urville before returning to Sydney. The 
journey occupied a total of almost three 
months. 


Lessons learned 

During the expedition of almost 100 
days we were able to contact Australian 
or New Zealand amateurs on all but 
three occasions: twice due to solar flares 
and resultant ionospheric disturbance, 
and once due to low battery power. 
Contact was most usually on phone, but 
RTTY proved very reliable and conve¬ 
nient. I used CW twice when neither 
phone nor RTTY could get through, but 
it was amazing how well a weak RTTY 
signal would print. 

Contacts were made with 110 amateur 
stations, covering Canada, Ireland, the 
USA, Pacific Islands, the Indian Ocean 
and Antarctica. Two amateur "firsts" are 
claimed — contact between an Arctic 
and an Antarctic expedition, and RTTY 
contact between a yacht at sea in An¬ 
tarctica and an Australian station. 

Our experience confirmed previous fin¬ 
dings that a wire dipole on a yacht is a 
very effective antenna for long distance 
communication, the broad-band helical 


giving good results on 40 and 80 metres 
over shorter distances. Amateur opera¬ 
tion has many advantages over commer¬ 
cial - for example, ease of changing fre¬ 
quency, range of frequencies available, 
useful receiver and transmitter features 
such as speech processing, RIT, IF shift, 
etc. 

Commercial yacht equipment is re¬ 
quired to be simple and rugged and 
capable of being operated by a relatively 
unskilled person. However, for the con¬ 
ditions we experienced, the amateur 
gear should be easy to operate. Gloved 
fingers do not cope readily with small 
co-axial knobs on a crowded panel, for 
example. 

The 20 metre band provided good 
communication most hours of the 24, 
but was affected by solar blackouts as 
badly as all other bands. Frequencies 
above 20 metres were not useful and I 
could not get consistent results on 10 or 
15 metres day or night using tuned wire 
or helical. Operating at times was dif¬ 
ficult due to the low temperature and 
the motion of the boat. Also, standing 
up to operate for several hours at a time 
is hard on the feet! 

So perhaps, out of that, come some 
suggestions for future maritime amateurs 
in the Antarctic! 

Altogether, the expedition was a most 
interesting and enjoyable experience. I 
am amazed by the number of people 
who, since my return, have commented 
on how much they enjoyed being "with 
us" and I was always pleased to hear a 
new station come up in the net and say 
that he listened regularly to our 
messages and couldn't resist a contact. 
The interest and good fellowship 
generated by a well-run net relieved the 
frustrations that sometimes occurred 
when passing detailed messages under 
difficult conditibns. 

The benefits arising from the crew be¬ 
ing able to talk with friends and family 
cannot be over-estimated, particularly 
when life is difficult or dangerous. All 
crew members drew strength from such 
contacts. The safety of the expedition 
was enhanced by the fact that the 
vessel's latitude and longitude were 
always known "at home" and this was 
reflected in crew morale. 

I spoke with operators at the Australian 
bases almost every day. They were pro¬ 
fessional, friendly, helpful, patient - and 
always busy! The same comments apply 
to the operators at the ship-to-shore 
bases in Hobart, Adelaide, Melbourne 
and Sydney. 

My thanks to all who participated and 
gave encouragement and assistance to 
us! ® 
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Conducted by Neville Williams 


Where there’s smoke, there’s a TV set —perhaps! 


Self-destructing television receivers seem to have the same sort of 
fascination as rattlesnakes and piranha fish. They don’t bite you, 
they don’t consume you; they simply explode and set fire to your 
home at the slightest provocation. Or so it would seem! 


Back in September, last, we ran an in¬ 
stalment of "Forum" with the heading: 
"TV receivers still catch fire - occasional¬ 
ly!". I mentioned in the introduction that, 
for a topic that by then should have 
been dead, "it exhibits a remarkable 
disinclination to lie down." 

The remark still applies. The issue had 
been on sale only a few days when a 
reader posted to me a copy of the "Man¬ 
ly Daily" (Sydney) for September 11, 
1982. The lead headline on page 1 pro¬ 
claimed in bold type "Woman dies after 
TV fire wrecks home". 

The story beneath the heading told 
how neighbours had noticed a fire in the 
elderly woman's home and had smashed 
their way in to find her unconscious. The 
lounge was on fire and one neighbour is 
quoted as suggesting that the lady, who 
died before reaching hospital, could 
have gone to sleep while watching 
television. 

CAUSE OF FIRE? 

Of the fire itself, the report said: 

'Two large holes were found in the 
lounge room where fire had burned 
through flooring. 

"One was thought to have been started 
by a cigarette and the other when a 
television set caught fire." 

The reader who sent in the cutting ask¬ 
ed simply and rather pointedly: "Based 
on the story, as published, wouldn't it 
have been just as pertinent to headline it 
another way? 

"Woman dies after cigarette fire 
wrecks home". 

It might even have caused a few peo¬ 
ple to question the safety of cigarettes, 
rather than of TV receivers! 

Another letter came to hand from 
about as far away, in Australia, as one 
could get from Manly, NSW - from Ber- 
rimah. Northern Territory. It refers to a 
26 


self-destructing TV receiver, which is 
probably a rather special case: 

The set had been worked on unsuc¬ 
cessfully in Singapore before being 
brought into Australia and to the service 
company that I work for. 

After cleaning up a badly mangled 
soldering job that had been done on the 
power supply board, and checking a few 
components, I tried it but nothing fired 
up. Further checking showed a faulty 
regulator transistor, which was replaced. 

At the next switch-on, the power sup¬ 
ply fired up but, about a second later, 
there was an almighty explosion as a 
760V electro on the 130V line destroyed 
itself. Pieces of the capacitor lodged 
firmly in the wiring harness - a half-inch 
round bundle of plastic coated wires and 
burned quite intensely in about three dif¬ 
ferent areas, with flames about two to 
three inches long. 

j managed to blow the flames out. If 
the set hadn't been on the workbench, 
\\rith the back off and someone on the 
spot, it would soon have been engulfed, 
with wooden case, plastic panels and 
wiring, and the picture tube exploding as 
well. 

There wasn't enough left of the 
capacitor to determine if it had been put 
in the right way round but I guess that ex¬ 
ploding electros could explain some of 
the situations talked about in your 
column. 

We never did fix the set; scrapped it 
instead! 

K. C. (Berrimah, N.T.) 

Yes, K.C., I agree that there is evidence 
to suggest that exploding capacitors 
could be responsible for some of the 
traumas but there are at least two 
reasons why the case you refer to could 
have been non-typical. 

One you have already mentioned: the 
possibility that the electro may have 
been wired in back-to-front — causing 


the demise of the regulator transistor. 
The next time around, the transistor 
won! 

The other is that the receiver could 
have been designed for, or set for, a 
220V mains supply. If connected to 
Australian mains, particularly during a 
period of over-voltage, the components 
could be subjected to considerable 
voltage stress. 


MAINS VOLTAGE 

This is one of the practical hazards of 
bringing in electronic equipment, bought 
over the counter in foreign cities. 
Whereas imports through normal chan¬ 
nels are designed to cope with supply 
voltages of 240-plus, many near¬ 
equivalent models overseas are fitted 
with a switchable 110/220V mains 
transformer — seemingly near enough 
but not good enough for Australian 
conditions! 

As a matter of interest, I have on my 
desk at the moment a table of standards 
and voltages from the British 'Television" 
magazine. Of the many countries using 
the PAL system of colour television, 
most of them are shown as having 220V 
supply mains. 

So there's ample reason for jetset 
bargain hunters to be careful! 

The problem of high voltages is most 
commonly identified with Western 
Australia, where 260V is regarded as nor¬ 
mal, by reason of the genera¬ 
tion/reticulation equipment. However, 
according to a South Australian reader 
there are also problem areas in that 
state. I quote: 

Some years ago, we were connected 
to the SWER - Single Wire Earth Return, 
with 19000V delivered to a transformer 
at the door. Voltages of 270 were not 
uncommon at the time. They were hard 
on light globes but using 250V rather 
than 240V globes eased things 
somewhat. 

Talking to an ETSA technician one day, 
he said that their aim was to maintain 
250V but voltage drop on some lines 
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made higher voltages at the source end 
necessary, with higher voltages to the 
consumer if the line drop was less, at a 
given time, than anticipated. 

Later installation of automatic swit¬ 
ching transformers, suitably sited on 
heavily loaded lines, levelled this out. 

Another electrician made an in¬ 
teresting point. He said that a long 
power line system can show an ex¬ 
cessive voltage rise as it nears a resonant 
length, similar to an RF transmitting 
aerial. In fact, he said, measures are 
taken to keep the rise down. 

With all of agricultural South Australia 
and much of the inner pastoral area now 
covered by SWER, there are some very 
long lines around! 

R. B. (Quorn, S.A.). 

The same reader comments on the 
tendency for Fire Brigade personnel to 
favour turning off appliances at the wall 
switch and even removing the plug from 
the socket when an appliance is not in 
use. 

He says that, in older houses, there is 
no standard in regard to the wiring of 
power points and mains plugs, with the 
result that "there is a 50% chance that 
the appliance switch is in the neutral line, 
leaving the works live and looking for a 
stray path to earth." 

By way of example he quotes the case 
of some friends who returned from a 
holiday to find that there had been an 
electrical breakdown in the washing 
machine. A fire had occurred but, for¬ 


tunately, it had not spread. The washing 
machine was turned off but the wall 
switch was still on. 

These days, most appliance switches 
should be of the double-pole type, inter¬ 
rupting power to the internal "works" of 
the appliance, irrespective of the supply 
wiring. However, there are probably a 
fair number of older appliances and 
gadgets around which still rely on a 
single-pole switch and there is always 
the possibility that the switch itself may 
fail, as per the September '82 "Forum". 


SUPER PESSIMIST? 

Another advocate for unplugging elec¬ 
tronic equipment, when not in use, is an 
electrical engineer from Cairns in 
Queensland — emphasising the 
widespread nature of the discussion: 

If you live in an area serviced by 
overhead electricity mains, there is a risk 
of damage by voltage surges during 
thunderstorms. Admittedly the risk is 
small but why increase it by leaving 
equipment plugged in when it is not 
necessary ? 

There is also a chance (again small but 
unfortunately on the increase) that a car 
will collide with a pole carrying both 
high voltage and low voltage cables, 
with the result that they touch. The time 
taken for the high voltage breakers to 
trip, back at the substation, is much too 
long to save solid state devices. 

H. H. (Cairns, Qld). 


FRENCH TELEVISION: Key dates 

Turning back the clock, or rather the calendar, L.McD of Yeppoon, Qld, 
came across some information on French television in a copy of “Practical 
Television” magazine dated October, 1952. He recalled having seen 
another reader’s question on the subject in an old issue of EA (November, 
1980, page 25). 

“Practical Television” pinpoints the following dates, which may be of 
interest: 

1937: The first regular French TV transmissions commence using a 
temporary transmitter installed in the 985ft Eiffel Tower. Transmission 
standard 455 lines. 

1938: Permanent equipment installed in the tower, fed by cable from three 
studios in Cognacq-Jay, Paris and an associated mobile unit. 
(Transmission was discontinued during the war). 

1944: Transmission resumes on October 1, after wartime shut-down. 
1948: French Authorities decide to adopt a higher definition system using 
819 lines, but to maintain the low definition system for 10 years to 
service existing receivers. 

1949: Low definition system readjusted to 441 lines. (It was later abandon¬ 
ed when fire destroyed the installation in the Eiffel Tower). 

1950: A high definition service opens in Lille in September. 

1951: High definition transmissions commence from the Eiffel Tower in 
May. Picture carrier 185.25MHz (3kW), sound carrier 171.1MHz 
(700W), both horizontally polarised. 

THE PRESENT: The principal service is 625-line SECAM colour, with 819 
lines regarded as an obsolescent monochrome system. 


MICROPROCESSORS 
AND PERSONAL 
COMPUTERS 



Microprocessors and personal computers, 
little more than a dream a few years ago, 
are now changing the face of electronics. 
This book introduces the basic concepts, 
describes a selection of microprocessor and 


HERE ARE THE CONTENTS: 
PERSONAL COMPUTERS: Tandy 

ELECTRONICS TRS-80 PERSONAL COMPUTER, 
EX1DY SORCERER PERSONAL COMPUTER 
SYSTEM. HEATH H8 HOME COMPUTER SYSTEM, 
HEATH Hit 16-BIT MINICOMPUTER KIT, 
COMPUCOLORII PERSONAL COMPUTER SYSTEM. 


MISCELLANEOUS EQUIPMENT: E & M 

ELECTRONICS CASSETTE INTERFACE KIT, 
PARATRONICS MODEL 100A LOGIC ANALYSER, 
PARATRONICS MODEL 10 TRIGGER EXPANDER, 
LEAR SKGLER ADM-3 VIDEO TERMINAL KIT, TAPE 
READER KIT FOR HOBBY COMPUTERS, 
SIGNETICS INSTRUCTOR 50 TRAINING SYSTEM. 


DREAM 6800, DREAM 6800 POWER SUPPLY. 


CONCEPTS, PLOT BIORHYTHMS WITH YOUR 
TRS-80, UNDERSTANDING BASIC PT 1, 
UNDERSTANDING BASIC PT 2, GIVE YOUR 
COMPUTER AN RS-232C INTERFACE. 

MICROPROCESSORS: INTEL 8080A & SDK-80 
EVALUATION KIT, INTEL 8085 & SDK-85 SYSTEM 
DESIGN KIT, MOTOROLA 6800 & MEK6800D2 
EVALUATION KIT, MOTOROLA 6802D3 
EVALUATION KIT, NATIONAL SEMICONDUCTOR 
SC/MP CHIP & EVALUATION KIT, SIGNETICS 2650 
CHIP & EVALUATION SYSTEMS, FAIRCHILD F8 & 
F8 DESIGN EVALUATION KIT, MOSTEK F8 & 
MOSTEK EVALUATION KIT, SIGNETICS 8X300 & 
EVALUATION KIT, NATIONAL SEMICONDUCTOR 
PACE & DEVELOPMENT SYSTEM, TEXAS 
INSTRUMENTS TM990/189 TRAINING SYSTEM. 


Available from “Electronics Australia”, 57 
Regent St, Chippendale, NSW. PRICE 
$5.00 OR by mail order from “Electronics 
Australia”, PO Box 163, Chippendale, 
2008. PRICE $5.90. 
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Back to the Sydney area, another elec¬ 
trical engineer (E. R. of Earlvyood) 
debates the findings of the serviceman 
who was quoted in the September '82 
"Forum". He had concluded that the fault 
in the particular TV receiver had occur¬ 
red in the most damaged part of the set, 
the double-pole on-off switch. In so do¬ 
ing, he may have dismissed too lightly, 
the possible role of the fuses. 

E. R. maintains that fuses operate with 
the least trauma when they are sub¬ 
jected to a moderate overload. When 
they are faced with a high current short 
across a high voltage, well regulated sup¬ 
ply, they can rupture and track in a way 
that can set up an arc between the fuse 
connections. Thus, damage may concen¬ 
trate around the fuse area, even though 
t\j\e fault may be a short in a remote part 
of the wiring. 

I have seen this sort of thing happen 
with DC power mains, as in pre-war 
downtown Sydney, but never with AC 
mains. In any case, I doubt that it could 
have happened in the TV fire discussed 
in the September '82 issue, because the 
fuses were presumably isolated from the 
mains by the double-pole switch. 

E. R. also expresses apprehension 
about TV receivers with "instant picture" 
circuitry, but that would be the least of 
our problems, if problem it is. As I 
pointed out in the September issue, the 
average modern home is thick with 
gadgets that are normally left plugged in¬ 
to live power points and are turned on 
and off by their own switches. 

And, with the proliferation of devices 
with in-built clocks and timers, some of 
the circuitry is never turned off! 

Included in that last category is a round 
half-million VCRs which spend their idle 
hours in the "Standby" position, main¬ 
taining the clock 3 nd timer and the TV 
antenna splitter/amplifier. 

Perhaps we should be talking about 
the relative safety of modern electronic 
equipment, at least as normally 
marketed in Australia! 

MICROPHONE MADNESS? 

Visitors to stall 206, hall 2 of the "Fera" 
Fair in Zurich, Switzerland, could have 
been excused for believing that an atten¬ 
dant at the AKC display had suddenly 
flipped. 

He had picked up one of the 
demonstration microphones, which was 
coupled to an active amplifier and had 
hurled it at a pile of rocks that just hap¬ 
pened to be in the middle of the display 
area. 

The amplifier protested loudly and the 
onlookers cringed, but the AKG atten¬ 
dant casually picked up the mic and 
repeated the Swiss equivalent of 
'Testing, testing, one, two, three ..." 



A line-up of historic television receivers at the Matsushita company museum in 
Osaka, Japan. In the model on the right, the picture is viewed via a 45-degree 
mirror beneath the lift-up lid. 

And now, thirty years later... 

In the same 1952 issue of “Practical Television”, which gave details of the 
French system, there is an announcement of the establishment of television broad¬ 
casting in Japan. 

It says that, after months of inquiry and consideration, the Radio Regulatory 
Commission granted a provisional licence to a private company, the Japan Televi¬ 
sion Broadcasting Company described as “a £2,000,000 amalgamation of three 
leading newspapers and three film companies. 

The report goes on to say that “many newspapers express approval that private 
enterprise was entrusted with the initial start of television in Japan, rather than 
allowing it to become a state monopoly of the Japan Broadcasting Corporation.” 

Target date for the commencement of the service is the spring of 1953, with the 
Japanese Ministry of International Trade and Industry readying to help manufac¬ 
turers get started in receiver production . . . “with 10,000 receivers off the line by 
March next”. 

Major producers of TV receivers would be Japan Electric, Tokyo Shibaura Elec¬ 
tric, Matsushita Electric, and Mitsubishi Electric. Estimates put the cost of 
receivers at £150 for a 12in screen and £130 for a 7in screen . . . “prices which 
will certainly not lead to widespread use, as they are prohibitive for the bulk of the 
population”. 

But R. F. Tiltman, who wrote the article was less pessimistic: “If the present am¬ 
bitious plans mature . there is every possibility of Japan entering the electronic 
field and making a determined bid for world markets in this modern industry.” 

Now, a mere 30 years later . . . 


The thing still worked, so he hurled it at 
the rock pile again, and again ... Finally, 
he handed the microphone to the spec¬ 
tators and invited them to have a go. 

Mind, you, the microphone concerned 
was no ordinary model. It was AKG's D 
330 BT stage model, advertised by the 
makers as being "the world's toughest 
stage microphone. 

Being manhandled and dropped by 
Abba, Frank Zappa, Police, Manhattan 
Transfer was one thing, however. Being 
hurled against a pile of (non) rolling 
stones was something else! 

Next day, a couple of soccer players 


show up and repeatedly boot the mic 
viciously against the rocks. More ear- 
splitting protest comes from the 
amplifier but still the 330 BT survives: 
'Testing, testing ... one, two, three ..." 

Three days after the show opened, 
after coutless drops, throws and kicks, 
the mic finally succumbs: the connector 
has broken and the shaft is too bent to 
allow another one to be fitted. But the 
transducer inside is still functional. 

The above story came to us via AWA 
but they didn't invite us to come out and 
play missiles with an AKG mic in Par¬ 
ramatta Rd, Ashfield! 
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NOW OPEN AT 48-50 A’BECKETT STREET, MELBOURNE 


C. Itoh PRINTERS 

FROM ROD IRVING ELECTRONICS 



Extra Special Microline 80 
$499 inch tax $435 tax exempt 


Pro/Writer Printer 8510 

Print Features: Number of columns—136 col. max. Print Speed—120 CPS. Print 
Direction—Single-directional and Bidirectional, Switch Selectable. Throughput Speed— 
From 44 to 1S2 1pm. Character spacing (max. number of columns per line)—Pica 10 CPI 
(80), Double Width 5 CPI (40), Compressed Font 17 CPI (136), Double Width 8.5 CPI (68), 
Elite 12 CPI (96), Double Width 6 CPI (48), Proportional Double Width Proportional. Line 
Spacing—Variable to 1/144". Print Width—203 mm (8") max. 

Forms Type: Fan Fold Roll or Cut Sheet: Width—113 mm to 254 mm (4.5" to 10.0"). Total 
Thickness—0.05 to 0.28 mm (0.002" to 0.011"). Number of Copies—Original + 3 copies 
nominal. 

Form Feed: Method—Tractor or Friction. Form Loading—Either rear or top. 

Interface—Serial: Method—EIA RS232-C and 20mA (40 & 60mA switchable option) 

Current Loop Serial Interface. Baud Rate (BPS)—110,300, 600,1200, 2400, 4800, 9600. 
Transmitting Method—Half Duplex. Synchronization—Asynchronous. 

Interface—Parallel: Method—TTL compatible, 7-bit, parallel interface. Control Signals— 
ACK, BUSY, SELECT, DATA STB, INPUT PRIME FAULT, INPUT BUSY, PAPER EMPTY. 
Instruction Codes—(ASCII): CR, LF, VT, FF, CAN, SO, SI, DEL, DC1, DC2, DC3, DC4, GS, 

RS, US, FS, EM; GRAPHIC SYMBOLS: BIT GRAPHICS. 

Error Detection: (1) Parity (VRC)—Odd, Even, No-parity. Switch selectable. (2) Framing 
Error—Stop bit check. (3) Overrun Error—Error is detected when data are received 
before the previous data have been processed. 

Physical dimensions: 398 mm W x 120 mm H x 285 mm D (15.7" W x 4.7" H x 11.2" D). 
Weight: 8.5 kg (18 lbs., 12 oz.) 

P* $795 ($725 ex) 

S** $845 ($775 ex) 

Model 1550 

The Model 1550 is a compact desk-top dot matrix serial impact printer used for data 
communication terminals, hardcopy of CRT displays, peripheral terminals for 
minicomputers and microcomputers, and small-sized business systems. 

The character format is a dot matrix of 7(H) x 9)(V). or 8(H) x 8(V). 

Print speed is 120 characters/second. Up to 136 characters can be printed per line at 10 
CPI. 

Its main features are: • Compact desk-top dot matrix printer • 136-column print • Light¬ 
weight • Low power-consumption • High-quality print • Bit image graphics • Graphic 
Symbols • Prints in six different languages • High reliability • Low cost. 

P* $1225 ($1050 ex) 

S** $1275($1195 ex) 

F-10 Printmaster Daisy Wheel 
Printer 

Print Speed: 40 CPS. Print Method: Static Print Impact. Number of Printable Columns: 
136,163, Variable. Character Spacing: 1/120 Inch (minimum). Line Spacing: 1/48. 

Return Time: 900 msec. Line Feed Time 40 msec. Paper Width: 406 mm (maximum). 

Print Characters: 96. Printwheel: Industry Standard 96 Character Wheel. Interface: 
Industry Standard 8-bit Parallel, RS232-C Compatible, X-ON, X-OFF, 12-bit Qume and 
Diablo Compatible. Dimensions: 574 mm W x 405 mm d x 153.5 mm H (22.5" W x 15.9" D x 
6" H). Weight: 14 kg (30.8 lbs.) with cover and power supply. Noise: Less than 65 Db (1M 
from Platen, A Scale). j 

P* $1850 ($1600 ex) * 

S** $1925 (1675 ex) M 

* Parallel Interface ** Serial Interface A 


RITRONICS WHOLESALE 

425 HIGH STREET, NORTHCOTE 3070. MELBOURNE (03) 489 8131. 

48-50 A’BECKETT STREET, MELBOURNE. 3000 

TO ORDER: Heavy items sent Comet Freight on Mail Order Phone 481 1436. Wholesale 
Customers Phone: 489 7099. Mail Orders to RITRONICS WHOLESALE, P.O. Box 235, 

Northcote 3070. Telex No. AA38897. Minimum P8:P $2. Add extra for heavy items, 
registration and certified mail. Prices and specifications subject to change without notice. 

CALL IN AND SEE US IN THE CITY YOU WILL BE 
PLEASANTLY SURPRISED 
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LOUDSPEAKERS: Laser test equipment 
does away with the guesswork. 


Time was when the design of a loudspeaker was based on price, 
precedent, theory, gut-feeling and listening tests — rounded off by 
a limited amount of measurement. Nowadays, the subjective factors 
are greatly diminished in importance, in the face of more extensive 
and more precise measurement of actual performance. 




by GEORGE TILLETT 


It has been known for years that 
loudspeaker diaphragms vibrate in 
nodes and anti-nodes, depending on 
their structure, their dimensions and the 
frequency at which they are excited. 

Back in 1 787, long before 
loudspeaker cones existed as such, 
Chladni published his “The Theori des 
Klanges”, which described how the 
notes from an organ could vibrate flat 
diaphragms and form intriguing patterns 
in sand sprinkled over them. In later 
years, until quite recently in fact, 
lycopodium powder was used to make 
these “Chladni Patterns” in 
experiments performed in school labs 
for the edification of students. 

Designers of loudspeakers have to 
contend with these nodes and anti¬ 
nodes, these “Chladni Patterns”, these 



Fig. 2: As measured on the B&W In¬ 
terferometer: a non-linear static transfer 
characteristic between the voice coil in¬ 
put and actual cone displacement. 


cone “break-up” patterns, which cause 
peaks and dips in the perceived 
frequency response, as sections of the 
diaphragm move independently in or 
out of phase. They constitute one 
reason why loudspeaker response 
curves can look so jagged to the eye — 
and sometimes sound "jagged” to the 
ear, as well! 

Cone behaviour at low frequencies 
can be studied reasonably well with the 
help of an ordinary strobe light but 
behaviour at high frequencies was very 
difficult to analyse until the laser 
appeared on the scene. 

Up till that time, diaphragm design 
was really a matter of trial and error, 
involving instinctive and painstaking 
work, and culminating in subjective 
evaluation by way of listening tests. 



Fig. 3: A freehand tracing of a contour 
map showing the amplitude of a 2.5kHz 
signal over the surface of a 26mm 
dome tweeter. Harmonics can also be 
plotted. 




Fig. 1: Illustrated at the top are typical 
radial resonance modes for a free-edge 
cone. Below: typical symmetrical 
resonance modes involving one or 
more nodal circles. 


Even now, loudspeaker design is as 
much an art as a science but tools like 
the computer and the laser are taking 
much of the guesswork out of the 
process. 

Fig. 1 illustrates some potential radial 
and symmetrical resonance modes of a 
free-edge vibrating cone. Of necessity, 
the modes illustrated are simple ones 
but excitation at higher frequencies can 
produce much more complex effects 
with proportionately more serious 
impact on the sound quality. 

Radial mode effects are most 
commonly caused by irregularities in 
the suspension or by cone flexing. I 
Symmetrical modes commonly result J 
from energy reflected back from the i 
free edge towards the centre; they 
interact with the source energy to form j 
concentric “standing wave” patterns, 
and are more serious in their effect on 
sound quality than radial mode 
aberrations. 

Early methods of using the laser as a 
research and design tool involved 
illuminating the whole cone with laser 
light. This was reflected on to a 
photographic plate, which was also 
illuminated by a reference beam from 
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Fig. 4: A "three-dimensional" display 
showing amplitude as a function 
of frequency and 
cone diameter in 
a dome tweeter. 

Note the resonance 
peak centred at 
about 6kHz. 



Fig. 5; Another 
'three-dimensional" 
plot, this time 
of B&W's new 
TM20 LM 12mm 
tweeter, at 
12kHz. The 
contour is notably 
smooth and free of peaks. 


the laser, the two beams creating an 
interference pattern. 

After the plate had been developed, 
the resulting “hologram” could be 
viewed by laser light. Parts of the cone 
at rest (nodes) might typically appear 
light while those in motion (antinodes) 
would appear dark. 

Because the wavelength of laser light 
is extremely small (only about 0.6/mri 
for a helium-neon type) the technique 
enables displacements down to about 
1/tm to be seen but each procedure 
took appreciable time and the 
holograms were frequently difficult to 
interpret, anyway. 

In 1978, the well known British 
Company B&W Loudspeakers Ltd 
decided to invest in a “Vibration 
Interferometer”, as developed by the 
Atomic Energy Establishment, based at 
Harwell England. This, too, uses a laser 
but the principle of operation is much 
more advanced. 

The beam from the laser is directed 
towards the surface to be examined — 
in this context a loudspeaker cone — 
but passing, en route, through a Kerr 
cell and a polarised beam splitter (more 
about these later). 

Reflected light from the cone is 
passed back along the optical path and 
then diverted through one of a pair of 
photomultipliers to electronic 
processing circuitry: a differential 
amplifier and frequency discriminator, 
as well as to a counter/processor and 
thence to both analog and digital 


instrumentation, including a PDP 11/40 
computer. 

Reverting to the Kerr cell, mentioned 
earlier, this modifies a small proportion 
of the laser beam energy, causing a 
90-degree polarity shift and a constant 
frequency shift of about 5MHz. 


Because of the polarity shift, it is 
diverted by the polarising beam splitter 
(also mentioned earlier) clear of the 
loudspeaker cone and back along 
another optical path to the second 
photomultiplier and the second input to 
the differential amplifier and output 



The B&W Interferometer set-up on the left and electronic instrumentation and computer terminal (right). 
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TDK’S NEW 
CASSETTES 





The lab data supporting the just-released line-up of new TDK cassettes is impressive- 
But to fully appreciate the dramatic difference between these new tapes and any others you are using, ours included, you should 
hear for yourself. Choose from new MA-R and M A for metal position, new SA-X and SA for high position and new AD-X, 
AD and D for normal position. Also, we would be delighted to send you our free 26-page 

Guide to Better Recording. Just write to: j Jk m^r 

TDK (Australia) Pty. Ltd., Unit 5, Level B South, 100 Harris Street, Pyrmont, NSW 2009. | 



Now TDK does even more 
amazing things to your system. 


Note: Any person practising tape-recording should observe the provisions of the Copyright Act 1968. 


John Bevins TDK/ 



















The basic elements of Wharfedale’s SCALP (Scanned Laser Probe) system, set up 
on a benchtop for display purposes. Like B&W's Interferometer, it provides 
Wharfedale engineers with vital information about loudspeaker behaviour. 


trouble and a typical example can be 
seen in Fig. 4. The resonance is 
centered on 6 KHz with a peak of some 
30dB. 

The response of B&W’s new TW20 
LM tweeter (Fig. 5) is notable for a 
smooth, symmetrical contour pattern 
and it demonstrates what can be 
achieved with this remarkable new laser 
technique. 

The graphical representation of the 
dome behaviour was derived from the 
velocity impulse responses measured 
at 180 points distributed over the dome 
surface. The frequency of the applied 
signal was 10KHz. 

WHARFEDALE ALSO 

I also visited the Wharfedale factory 
on this trip and again, I was impressed 
with the advances in laser technology. 
Wharfedale were pioneers in the use of 
holography and Dr. Fryer is justly proud 
of his Scanned Laser Probe system 
which rejoices in the name SCALP. 

It is quite similar to the B&W system: 
Light from the laser is divided into two 
parts or beams; one is directed to the 
loudspeaker being tested and the other 



Fig. 6a: Seen through the eyes of Wharfedale’s SCALP, the cone on the left has 
severe break-up problems while the cone on the right (Fig. 6b) is free of the effect. 


instrumentation. In short, it serves as a 
reference beam, constant in frequency 
but displaced from the original beam by 
about 5MHz. 

The two frequencies are sensed and 
compared by the instrumentation when 
the cone surface is not moving. 

When the cone is in motion, the 
reflected beam is modulated and a 
voltage is generated by the FM 
discriminator. The order of frequency 
modulation is, of course, proportional to 
the velocity of the illuminated portion of 
the cone surface. 

Because of the initial frequency 
displacement of the reference beam, 
the system can sense not only the 
direction in which the cone is moving, 
but also the instantaneous 
displacement. Amplitude and phase 
responses can be displayed and stored 
on a magnetic disk by the PDP 11 /40 
computer. 

(It is evident that the computer is a 
most useful “tool” and, on a recent visit 
to B&W I noted several access 
terminals in the factory.) 

The position of the beam on the cone 
surface can be controlled manually but, 
for some applications, it can be 
controlled by a system of stepping 
motors, with a suitable data feed from 
the motor shafts to the computer. 
Complex measurement programs can 
therefore be initiated and the data 
stored for subsequent examination. 

Fig. 2 illustrates how the laser 
interferometer can measure a non¬ 
linear transfer function — a distortion 
caused by a too-tight suspension 
system. 


Fig. 3 represents a planar computer 
plot of the amplitude of a 2.5kHz 
fundamental drive signal over the 
surface of a 26mm dome tweeter. 
Similar contour maps can be drawn for 
the second, third, or any other 
harmonic. 

“Three-dimensional” displays are 
also very useful as they can show the 
actual position of defects that cause 


to a rapidly rotating disk which changes 
its frequency by exactly 10.7MHz. 
Both are returned to the beam splitter 
which then sends a composite beam to 
a photocell. 

The two components beat together to 
produce a signal which is amplified, 
passed to an FM discriminator and an 
X-Y plotter. When the speaker cone is 
stationary, a steady DC signal is 
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YOUR 

LAST 

CHANCE 



27 DO-IT-YOURSELF 
PROJECTS FROM 
ELECTRONICS 
AUSTRALIA 

You can’t afford to miss out on this 
exciting book from “Electronics 
Australia”. Here are just a few of 
the projects it contains: 
loudspeaker protector, digital 
metronome, active filter, drill 
speed control, variable power sup¬ 
ply, wiper control unit, tach and 
dwell meters, CDI, digital clock ... 
plus many more. Get your copy 
now! 

Use this handy order form 


To: Electronics Australia, PO Box 163, 
Chippendale, 2008. 

Please send me. . . copy of “PROJECTS ^ 
& CIRCUITS No. 2” at $3.90 each. (Price | 
includes packing and postage.) 

NAME | 

ADDRESS. I 

I 

. I 

STATE. POSTCODE | 

I enclose a cheque/postal order to the | 


value of $ 


AUDIO-VIDEO ELECTRONICS - continued 



Shortly after World War II, a small enterprise was set up in a farmhouse in 
Wennebostel, Sweden, under the name “Labor W”. It began by manufacturing 
vacuum tube voltmeters but, in 1947, diversified into dynamic microphones. In 
1958, the company was renamed Sennheiser Electronic and, under the guidance 
of its founder, Professor Dr F. Sennheiser, grew into a concern with over 1000 
employees and world-wide representation. Recently, at age 70, Professor 
Sennheiser (left) handed over control of the company to his 3 7-year-old son, Dr J. 
Sennheiser (right). In the centre of the picture is Mr Jim Cunningham, Managing 
Director of R. H. Cunningham Pty Ltd, authorised distributors for Sennheiser 
products in Australia. 


generated but, as soon as the cone 
moves forward, the light beam is shifted 
upwards in frequency. Conversely, 
when the cone moves back, the 
reflected frequency will be lower. 

The beam falling on the loud speaker 
cone passes through two mirrors 


connected to magnetically energised 
coils: one drives the beam across the 
cone while the other scans vertically, 
enabling the plotter to build up a three- 
dimensional picture of the cone’s 
vibration. 

“Contour Maps" can also be 



Unabashed by the challenge of new technology discs, TDK have upgraded the 
performance of their range of audio cassettes and re-packaged them for 
immediate recognition. The Laboratory standard mechanism, once reserved for 
the SA-X, MA and OD (now AD-X) series is now used for the AD and SA series. 
Silver striping distinguishes the good-results-modest-price cassettes, while a gold 
stripe indicates hifi specialist quality. Performance specifications have been 
revised upwards. [For details, contact Miss Colleen Maloney, at TDK (Australia) 
Pty Ltd, PO Box 100, Pyrmont NSW 2009. Phone (02) 660 4955]. 
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TWO 
NEW 
TAPE 
RECORDERS 
FROM TEAC 


Pictured on the 
right is the newly 
developed 
TASCAM model 
58 0.5in eight- 
track recorder and 
reproducer, 
successor to the 
well proven 
professional 
model 80-8. 


For those who need a deck of similar quality but with fewer channels, the TASCAM 
model 52 is available, a 0.25in two-track master recorder and reproducer, which 
replaces the 35-2D. Both have facilities and performance commensurate with a 
professional recording environment and warrant close consideration by anyone 
planning to equip or update. For detailed information, contact Travers Falkiner, 
Tascam National Product Managar, TEAC Australia Pty Ltd, 115 Whiteman St, 
South Melbourne 3205. Phone (03) 699 6000. 


produced and Fig. 6a and 6b show a 
cone with break-up problems compared 
with a high quality one as used with 
Wharfedale drive units. 

SCALP gives “three-dimensional” 
plots of a cone’s behaviour in a 
fequency range and a variation is called 
FRESP which is translated as 
Frequency Slice Plot (Fig. 7). With this 
method, the vertical scanning beam is 
turned off and each curve plotted is of 
the same horizontal slice but at a 
different frequency. With both kinds of 
plots, it is possible to change the phase 
of the display so “holes” become 
peaks. 

Yet another possibility with FRESP is 
to make curves at any phase angle in 
relation to the loudspeaker input and 
the way a slice across the cone 
behaves throughout a complete 
vibration cycle can be studied. 

As a matter of interest, both 
Wharfedale and B&W use computers 
for crossover design and it was 
fascinating to see complex equations 
solved in seconds. However, engineers 
still have to carry out the program¬ 
ming . . . 

In brief 

TELDEC of West Germany, well known 
for their expertise in phono record vinyl 
technology, have come up with a 
technique which may well supersede 
vinyl in at least one important role — 


that of the master recording. 

Traditionally, master cuts are made in 
vinyl, which is then given a thin coating 
of silver or gold to form the base for an 
electroplating operation. 

While the technology has been highly 
refined, it does have its drawbacks. For 
example, the stylus needs to be heated 
and also specially shaped to produce a 
clean groove, with edges free of burrs 
and tears. The silver or gold metal 
deposition can also introduce 
problems, with dust particles being a 
particular hazard at this stage. 

The new Teldec development 
replaces the vinyl master with a 
stainless steel disc, heavily plated with 
copper. They say that the inscribed 
groove is inherently clean (no burrs or 
tears) and is a more accurate record of 
the signal shape, because of the 
absence of plastic deformation. 

Also, because the master is already 
in metal, the whole operation of 
depositing silver or gold and plating is 
eliminated. The master can be used 
more directly for the manufacture of 
dies and stampers. 

AKG ACOUSTICS have gone one 
better than other manufacturers, with 
their latest hifi headphones. Not only 
are they miniature, not only do they fold 
flat, but the band folds like a pantograph 
so that they can fit into a pouch. (Talk to 
AWA at 554 Parramatta Rd, Ashfield, 
NSW 2131.) 


AUDTTEC 

AMPLIHERS 

THE HIGH 
QUALITY 
ALTERNATIVE 

• Australian made 

• Professional designs 

• Carefully tested 

• Rugged and reliable 

• 12 month warranty 




The 1027 and 2009 — still the 
best 250 watt and twin 100 
watt amplifier value around. 

For illustrated literature on our 
wide range of modules and 
amplifiers, write to 


AUDITEC 

Australia Pty. Ltd. 

10 Waitara Avenue, 
Waitara N.S.W. 2077 
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A P PRODUCTS 


IC TEST CLIPS - We've improved on the original 

The Super-Grip II IC Test Clip has a narrow nose for fitting 
on Dip's on high-density boards. “Open-nose” design also 
permits probe tip access at DIP leads. New “duck-bill” 
contacts are flat, won’t roll off narrow DIP leads. Contact 
comb fits between DIP leads, eliminates shorts. New 
“nail-head” contact pins keep probe hooks from sliding off. 
Offset pin rows allows probes to hang free on longer top row 
pins and not interfere with shorter lower row. Sizes to fit all 
DIP’S (TC-14 fits 14-pin DIP etc.). Gold-plated or unplated 
alloy-770 pin contacts. Simplifies testing, trouble-shooting 
and QC inspection. Also available with long, headless lead 
pins for attaching cable connectors. 


A P Logical Connections are a 
Test Cfip/Jumper Assembly 
combined. They are ideal for 
microprocessor-to-logic analyzer 
connections. The Test Clip end 
is a pair of single-row socket con¬ 
nectors attached to the pins of a 
Super-Grip II Test Clip. The re¬ 
mote end is a DIP connector. 
Connectors are molded onto the 
18” color-coded flat ribbon cable. 
Probe access holes in backs of all 
connectors. Factory tested. 


LOGICAL 

IT^CQNNECTION-^ 

JUMPER 
ONLY p! 

End 

AP No. 

AP No. 

With 

DIP 

Plug 

923884-16 

923884-24 

923884-40 

922594-16 

922594-24 

922594-40 

No 

DIP 

Pluq 

923880-16 

923880-24 

923880-40 

922590-16 

922590-24 

922590-40 


Suffix denotes No. of pins. 


INTRA-CONNECTOR 
and INTRA-SWITCH 

Connector mates in-line 
vith standard .1” x .1” 
dual-row socket connec- 
40-pln connector *»™ headers Right- 
50-ntn connector angle pins permit probing 

-or daisy-chaining. Intra- 

Switch permits in-line, 
on-off switching to test 
individual circuits. 
Switches actuated with 
pencil or probe tip. 


DIP JUMPERS 

DIP jumpers fit standard DIP sockets. 
Ideal for jumpering within PC boards: 
between boards, backplanes, and 
motherboards; I/O signals, etc. Connec¬ 
tors molded onto cable for optimum strain 
relief; factory tested; probe access holes on 
backs. Conductors: 28 AWG. Color-coded 
cable uses 10-color sequence. 

KIT 


both ends 


fln^ 


Two sizes cover from .019” to .035” pin dia. 
Solder cup accepts up to 22 AWG wire. Has 
exceptionally secure grip. Units cannot be 
over-stressed, are practically indestructable. 
Pins are hard brass. Sockets are beryllium 
copper with brass sleeve, permit no contact 
damage. Gold-over-nickel plated.(100/pkg.) 
MINIATURE 8-PIN CONNECTORS 
Shown above; incorporates above pins and 
sockets. No. 923625 fits A P test clips with long, 

headless contact pins and fits on .025”- 

No. 923626 fits all A ~ ’ ’ ' 


Cov 


Glass-filled nylon body. 






circuit 


boards. 


ief. 


923610 

923612 

923614 

923616 

Connector sockets .019V.028' 
Connector sockets .028V.035" 
Connector pins .019' 

Connector pins .030' 

AP 

No. 

8-pln Connectors 

923625 

923626 

923627 

923626 

8-pln connector .028'/.035' (F) * 
8-pln connector .030' (M) 

8-pln copnector .019'/.028' (F) 
8-pln connector .019' (M) 


•Attaches to test clip. 


MALE AND FEMALE HEADERS 

Molded-in, straight and right angle male 
headers have 36 posts per row. They are 
stackable to make up matrices of .025” sq. posts 
on PC boards or to use as patchboards for 
discrete connections. All mate with female 
connectors on .100” spacing. Posts extend .235” 
and .100” beyond .100” sq. header for wire 
wrapping and soldering. “Break to row length” 
feature. Posts are alloy 770, unplated. Female 
headers also are stackable and mate witb 
matrices of .025” sq. or round posts on .100” 
centers. 36 “tuning fork” contacts per row are 
molded into header strip with .100” solder tails 
for PC board mounting or cable attachment. 
“Cut to row length” feature. Contacts are alloy 
770, unplated. Dual-row headers are 
ultra-sonically welded at factory. 


RIFA PTY. LTD. IN XENITEK PTY. LTD. 

(02)570-8122 —STOCK— (02)938-4311 

(03)480-1211 AT (03)419-6606 






























































In Europe, contact A P PRODUCTS GmbH 
Baeumlesweg 21 • D-7031 Weil 1 • W. Germany 


A P PRODUCTS 




i incorporates two A P Super-Strips with 1680 plug-in tie 
ts to hold up to 18 14-pin DIP’s. Breadboards accept all DIP 
including RTL, DTL, TTL and CMOS devices, TO-5’s and 


BREADBOARD I 

Fully assembled. Unique 
circuits and 3 binding posts 
3 corresponding color binding posts. 


AP 

No. 

ACE's and |Tio- 

Breadboard II |Pts. 

DIP | g No. 

No. 

Post* 

Siza 

(inchat) 

923333 

923332 

923334 

923331 

923326 

923325 

923324 

ACE 200-K (kit) 
ACE 208 (assem.) 
ACE201-K (kit) 
ACE 212 (assem.) 
ACE 218 (assem.) 
ACE 227 (assem.) 
ACE 236 (assem.) 

728 

1032 

• 

2712 

3648 

8(16’s) 

8(16’s) 

12(14’s) 

12(14’s) 

18(14’s) 

27(14’s) 

36(14’s) 

2 

8 

2 

8 

10 

28 

36 

2 

2 

2 

2 

2 

4 

4 

tgxpfc 

6 Vi X7V4 

io/ 4 x»l i 

923605 

BB II (assem.) 

2696 

36 (14’s) 

18 

3 

7 x 9 


Each incorp 
points to hoi 

sizes including RTL,___ 

discretes with leads up to .032” dia. Built-in groundplane —-_ 

for high-frequency and high-speed/low-noise circuits. Interconnect 
with any solid 20 or 30 AWG wire via plug-in tie-point blocks on 
panels. Operate on 200 to 240 VAC at 50 Hz or on 110 to 130 VAC 
at 60 Hz (with fu|sed power supplies). Ripple/noise is £ 10 mV at 
full load. Dimensions of all three Poweraces are: 7.5” wide, 11.5” 
deep, 4.0” high at the rear, but only 0.75” high at the front for 
working-level convenience. Weights are approx. 2.5 lb. Complete 
operating instructions included. 

POWERACE 101 — General purpose for all types of circuits. 
Power supply is regulated, adjustable from +5 to +15 VDC a* 

600 mA. Line and load- 

monitoring power suppl 

POWERACE 102 

supply is regulated +5 VDC at 1 amp. Line load regulation is 
< 1%. Built-in pulse detection with memory — combined with 
three buffered logic indicators, provide free built-in logic probe. 
Also contains two logic switches, four data switches, a clock genera¬ 
tor and a one-shot pulse generator. 

POWERACE 103 — Triple-output power supply for linear and 
digital circuits has outputs of +5 VDC at 750 mA; +15 VDC at 250 
mA; and -15 VDC at 250 mA (±15-volt outputs track). Line and 
load regulation is S 1%. Meter is built-in 15-0-15 VDC. Also 
contains two buffered logic indicators, two logic switches and two 
data switches. 


ited, adju 
regulatioi 


.V 


TIE-POINT BLOCKS 

Four models available with .1' 
matrix of solderless, plug-ln, 4- 
tle-point terminals for custom lay¬ 
outs, attaching relays, displays, 
ln/out patching. LED block ac¬ 
cepts Ms" dia. bulb (not Included). 
All models have solder tails and 
mount by press-fltting Into holes. 
All styles packaged 20 per pack 


TERMINAL AND _ _ ___ 

DISTRIBUTION uP**'® ".. Universal, breadboarding elements have 

STRIPS ;::Slaa!am;Einwii3Ea^UaBi 840 solderless, plug-in tie points, integral, 

low-impedance distribution system. 
For building custom breadboards. Solderless, plug-in matrices accepts all DIP’S, TO-5’s, discretes and 
on .1” x .1” centers that accept all DIP’s, TO-EPs, discretes and solid jumpers to .032”. Hold up to nine 
solid wire jumpers to .032”. Terminal strips available in 4- and 14-pin DIP’s. Choice of contact finishes. 
5-tie-pt. single and dual rows. Distribution strips available with Includes integral, non-shorting, 
° “ ° buses. Includes integral, non-shortinglmounting backing, instant-mounting backing. 


TB1 (single) 

TB2 (double) 

TB3 (triple) 

TB4 (quad) 

LB1 (LED) 
Assortment: 4 each of 
above 5 styles 


AP 

No. 

Terminal Strips, 
Distribution Strips 
and Super-Strips 

Buses. Terminals 
and Tie Points 

DIP 

Capacity 

Size# 

(in.) 

L. x W. 

923273 

923269 

923265 

923261 

923291 

923269 

217L Terminal strip 
234L Terminal strip 
248L Terminal strip 
264L Terminal strip 
154R Terminal strip 
264R Terminal strip 

34 flve-tle-point term. 

68 flve-tle-point term. 

96 flve-tle-polnt term. 

128 flve-tle-polnt term. 

54 four-tle-polnt term. 

128 four-tle-polnt term. 

2 (16’s) 

4 (16’s) 

6 (14’s) 

9 (14’s) 

9 (14’s) 

1.8 x 1.36 

3.5 x 1.36 

4.9 x 1.36 

6.5 x 1.36 
6.5 x .63 
6.5 x 1.1 

923265 

923281 

923277 

923293 

206R Dlstrlb. strip 
209R Dlstrlb. strip 

212R Dlstrlb. strip 
606R Dlstrlb. strip 

2 buses of 24 tie points 

2 buses of 36 tie points 

2 buses of 48 tie points 

6 buses of 24 tie points 


3.5 x .35 
4.9 x .35 

6.5 x .35 
6.5 x .43 

923252 

923748 

SS-2 Super-Strip 

SS-1 Super-Strlpt 

128 flve-tle-polnt term. & 

8 buses of 25 tie points 

9 (14’s) 

9 (14’s) 

6.5 x 2.25 
6.5 x 2.25 


RIFA PTY. LTD. 
(02) 570-8122 
(03)480-1211 


IN 

— STOCK - 
AT 


XENITEK PTY. LTD. 
(02)938-4311 
(03)419-6606 
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Hifi Review 


Teac T-707 synthesised AM/FM tuner 


The T-707 tuner is an attractively styled unit with features such 
as quartz locked circuitry, fluorescent display and a 12-station 
memory. An inbuilt 400Hz oscillator provides a constant level 
reference tone for use with tape recorders. 


The T-707 digital synthesiser AM/FM 
stereo tuner is one of the latest offerings 
from Teac. With an overall height of only 
72mm, there should be no problem fin¬ 
ding enough space in the average hifi 
system for this tuner. 

Other dimensions of the tuner include 
a width of 432mm and a depth of 
289mm. The weight is listed as 3.7kg and 
the power consumption is 10W. 


"memory". A portion of the fluorescent 
display will then light up with the word 
memory, and upon touching one of the 
buttons labelled 1-6, the station frequen¬ 
cy will be stored at that location. 

If no station is stored within a short 
time of pressing the "memory" button, 
then the tuner will "time out" and return 
to normal operation. Stations may be 
stored in any order and are recalled by 


against power loss (eg blackouts) for up 
to a week by a 3.6V nicad battery which 
is presumably float charged during nor¬ 
mal operation. 

The back panel of the tuner has provi¬ 
sion for connection of a variety of anten¬ 
nas. Screw-down terminals are provided 
for an AM antenna, a 7512 FM antenna 
and a 30012 FM antenna. In addition 
there is a 7512 Belling Lee panel plug for 
the termination of a coaxial antenna 
cable. 

. Two minor criticisms of the connection 
arrangements are: one, the screw ter¬ 
minals are too close together, making 
the actual attachment of the antenna 
wires unnecessarily difficult; and two, a 



The front panel has a two-tone colour 
scheme of silver and grey, the silver be¬ 
ing a scratch finish aluminium panel into 
which is set a grey plastic section hous¬ 
ing most of the pushbutton controls and 
the fluorescent display. 

The fluorescent display contains il¬ 
luminating segments to show such infor¬ 
mation as frequency selected in MHz or 
kHz, received signal strength, stereo 
mode operation, band selected (AM or 
FM) and whether the memory is in store 
mode. 

The pushbutton controls include AM 
or FM selection, a memory activation 
button, six memory enter and recall but¬ 
tons, mode and muting buttons and a 
"rocker style" tuning button. In addition 
there is an inbuilt 400Hz oscillator to 
allow calibration of a tape recorder 
(either cassette or open reel) so that 
signals from the tuner can be recorded 
on a tape at the optimum level. 

The tuner contains memory to store 
the frequencies of six AM and six FM sta¬ 
tions. To place a station in memory it is 
necessary to tune to the desired station 
and then press the button labelled 


simply pressing the buttons labelled 1-6 
without first pressing the "memory" 
button. 

If the desired station is on the other fre¬ 
quency band, ie AM instead of FM, then 
it is also necessary to push the button 
selecting that frequency band before 
recalling the station from memory. 

Manual tuning is achieved by pressing 
either side of the large tuning button ac¬ 
cording to the desired direction of 
change. Touching the right hand side of 
the button causes the tuner to move up 
in frequency while touching the left hand 
side moves it down. Short touches on 
the button step the tuner in increments 
of 9kHz on AM and 50kHz on FM. 

Sustained pressure on the button will 
cause the tuner to scan up or down the 
band with the output muted. There is no 
provision for an automatic stop when 
the tuner reaches a station so a close 
watch needs to be kept on the bar graph 
display to see when a station is reached. 

When first turned on, the tuner will 
come up on the last station to which it 
was tuned in the frequency band 
selected. The tuner memory is protected 


Belling Lee panel socket, rather than a 
panel plug, should have been used for 
the 7512 FM antenna connection since 
most people will have antenna fly leads 
with plugs on each end rather than 
sockets. 

A 30012 dipole antenna is provided 
with the tuner for FM reception. 
However in many parts of Sydney (and 
around most other cities) it vyill not be 
directional enough to screen out 
multipath interference. 

Also on the back panel is a symbol in¬ 
dicating that the tuner is "double in¬ 
sulated" although examination of the in¬ 
ternal mains terminations tends to sug¬ 
gest that it would not comply with the 
Australian standards on "double I 

insulation". 

The internal examination also revealed 
another interesting fact. The Teac T-707 J 
has a front-end input module that ap¬ 
pears to be similar with the module used 
in the Technics ST-Z45 tuner reviewed in 
the September, 1982 issue. The modules 
are apparently made by an outside com¬ 
pany called Mitsumi and are probably 
purchased already aligned to reduce 
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The quieting or s/n characteristic of the T-707 for various RF input levels. Frequency response across the audio band was very flat. 


production costs. 

Most of our test results have been sum¬ 
marised into the two graphs allowing a 
quick and easy comparison with other 
tuners we have tested. 

Looking at the graph of the quieting 
characteristic it can be seen that 50dB of 
quieting was achieved in mono mode 
with an input of 3.5/tV. The automatic 
switch to stereo mode occurs around 
2/iV meaning that for all practical receiv¬ 
ed signals the tuner will be stereo unless 
deliberately placed in mono mode. 

The muting threshold is 30/tV cor¬ 
responding to a stereo quieting of about 
50dB. There is a small amount of 
hysteresis associated with this threshold 
to prevent the tuner going into mute 
with signal strength variations in a 
borderline signal. 

The five-step bar-graph display works 
well except that the threshold level of 
the first segment has been set too low 
and interstation noise keeps it on all the 
time. By resetting the threshold of the 
first segment and respacing the other 
thresholds to cover a greater range, the 
usefulness of the bar-graph could be fur¬ 
ther increased. 

One point against bar-graph displays as 
signal strength indicators is that they can¬ 
not indicate the presence of multipath 
distortion. A conventional moving coil 
meter shows multipath signals as a 
wavering or flickering of the needle. 
Since bar-graph segments turn on 
abruptly, and employ hysteresis on the 
thresholds to prevent flicker, they can¬ 
not indicate the tell-tale small variations 
in signal strength caused by multipath. 

Ultimate quieting was 72dB in mono 
and 71.5dB in stereo, a good result. The 
19kHz stereo sub-carrier had a measured 
residual only 3.5dB above the noise and 
the 38kHz switching frequency could not 
be measured at all, its amplitude being 
below the noise. These are excellent 
figures. 

Total harmonic distortion with a 100% 
modulated (75kHz deviation) input signal 
was: in mono mode, 0.18% at 6kHz, 
0.06% at 1kHz, and 0.07% at 100Hz. In 


stereo mode the figures were: 0.5% at 
6kHz, 0.6% at 1kHz, and 0.5% at 100Hz. 
The manufacturer's claimed specification 
for stereo is 0.1%. 

Limiting audio output was achieved 
with an RF input of only 3jtV. The fre¬ 
quency response was extremely flat be¬ 
ing only 1.5dB down at 20Hz and 0.2dB 
down at 15kHz with respect to 1kHz. 
Response above 15 kHz is not shown 
since this is affected by the 19kHz filter. 

Channel separation equalled or ex¬ 


ceeded 40dB over most of the audio 
band. There was a deterioration in the 
separation at 15kHz to only 27dB but this 
is to be expected and is quite adequate. 

Listening tests confirm that the Teac is 
well up to par as far as FM reception is 
concerned and the digital tuning certain¬ 
ly works well and without any hitch. 
However the AM reception is poorer 
than found on most AM/FM tuners and 
could be said to be "equivalent to a $6 
portable" in the words of one of our staff 


members. In particular, the AM band¬ 
width is unnecessarily restricted leading 
to muffled reproduction. 

The performance of the AM section of 
the tuner was not actually measured in 
the review, however we have no reason 
to doubt the manufacturers specifica¬ 
tions. The specifications read as follows: 
Usable sensitivity - 450/iV/m (loop 
antenna), selectivity (±9kHz) - 30dB, 
harmonic distortion - 0.5%, signal to 
noise ration - 50 dB. There was no 


specification for AM bandwidth. 

A loop antenna for AM reception is 
supplied with the T-707 and is held in 
place by a small clip on the back panel of 
the tuner. A hole is provided in the 
plastic moulding of the loop antenna to 
enable it to be hung on a wall or other 
convenient location away from signal 
suppressing metal surfaces. 

The T-707 is available through all Teac 
dealers and carries a recommended 
retail price of $299. (JS) 



This photo shows how few components are needed to produce a tuner these days. 
The battery back-up for the memory is on the bottom left hand corner of the PCB. 
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Remote infrared 
TV sound control 


Designed to relieve the long-suffering TV viewer from painful, 
brain-killing advertisements, our TV Sound Control provides 
remote control of volume. It gives eight steps of control, in¬ 
cluding full off, when total silence is called for. Give yourself a 
break and relieve advertising tedium today. 



The transmitter is 
housed in a compact 
plastic utility case that 
fits easily in the hand, 
lust press the down 
button to kill those 
commercials! 


-To many commercial enterprises, 
television advertising has become an ac¬ 
cepted means to persuade consumers to' 
use or purchase their products. This ac¬ 
ceptance is not necessarily mutual as far 
as the consumers are concerned. Of 
course there are alternatives to watching 
Ty advertisements: 

Viewers can opt to only watch non¬ 
commercial stations such as the ABC or 
multicultural television so that total pro¬ 
tection can be had from advertisements. 
The only problem that can occur is what 
to do when a suitable program is being 
shown on a commercial station? Is it 
worth the torture of advertisements? 

One alternative is to initiate conversa¬ 
tion with fellow viewers during the 
advertisements, however, there is a 


drawback. The conversation may prove 
far more interesting than the television 
program itself, rendering the TV 
redundant. 

Another means to escape the advertis¬ 
ing is to make a snack at every commer¬ 
cial break. This does have its rewards, 
but with the number of commercial 
breaks at the present time, the practice 
can lead to obesity. No, if your set does 
not already have remote control, the on¬ 
ly practical alternative is to build our TV 
Sound Control. In this way the volume of 
the commercial can be turned off 
remotely and fast; a vital and important 
feature. In fact, the advertisements may 
be more interesting without sound and 
certainly more humorous. 

Of course the TV sound control is 
not only just an advertisement 
volume attenuator. Eight volume 
steps are available to adjust the 
sound level to a comfortable listen¬ 
ing level. The actual level may need 
to be altered from time to time due 
to variations in ambient noise in a 
household situation and this is 
where the sound control becomes 


by JOHN CLARKE 


very useful. Just a touch of the button 
and the volume is adjusted. 

Features 

The TV sound control comprises two 
separate circuits; the transmitter and 
receiver. The transmitter is housed in a 
small plastic utility box and contains two 
control buttons, one for increasing the 
volume, UP, and the other for decreas¬ 
ing the volume, DOWN. It is completely 
self contained, powered with a small 
battery and transmitting with infrared 
light to the receiver. The receiver is 
housed within the TV cabinet and is 
powered from the low voltage supply of 
the TV set. The infrared receiver diode is 
mounted at the rear of the TV chassis so 
there is no need to drill a hole in the 
front of the TV and mar the finish. 

Two relatively simple connections 
need to be made to the TV set. One is to 
break into the volume control of the 
audio amplifier circuit. This is easily 
found by locating the volume control 
and finding the wiper wire. The second 
connection is to pick up the low voltage 
supply to the TV circuitry and can be 
found by referring to the circuit diagram 
supplied with the TV set. 

In use, the transmitter is located on the 
arm of the chair within easy reach of the 
viewer. When an advertisement intrudes 
the DOWN button can be pressed and 
almost immediately the sound is com¬ 
pletely attenuated. When the adverts 
have finished, the UP button is pressed 
and the volume increases until the re¬ 
quired volume is reached whereupon 
the button is released. 

The eight volume steps can be chosen 
by either: a momentary press of the Up 
or Down button, whereby the volume 
will alter by one step only; or by holding 
the button, the volume will glide from 
one step to another at a 0.5 second rate. 
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When the volume reaches the extremes, 
either maximum or minimum volume, 
the volume will stay at that level until a 
change in volume direction is selected. 

At first switch on of the TV set, the 
sound control will automatically reset to 
half volume. It is envisaged that the nor¬ 
mal listening level will be first adjusted 
on the TV set volume control, and any 
further volume adjustments made solely 
with the remote control. 

Attenuation at the highest volume 
level can be regarded as OdB. From there 
down the attenuation increases in ap¬ 
proximate steps of -3, 4, 5, 6, 7, 8dB and 
complete attenuation on the last step. 
The reason for this apparently strange 
series of attenuation steps rather than 
having, say, 3dB per step is that greater 
control is desirable at higher volume 
levels. 

Infrared signals 

The transmitter provides two types of 
signals: a 10kHz signal of 5ms duration 
for an UP code and a 10kHz signal of 
1ms duration for a DOWN code. So that 
the TV volume will glide up or down 
through each attenuation level, the 
10kHz signals need to be repeated' at 
regular intervals whenever the UP or 
DOWN buttons are pressed. In addition 
it is necessary that a complete five or 
1ms pulse is generated regardless 
whether the UP or DOWN button is 
pressed or released during this transmit¬ 
ting interval. Without this feature, an UP 
signal may be truncated to the length of 
a DOWN signal and be interpreted in¬ 



This photo shows the amplifier and demodulator boards mounted in a TV chassis. 
Metal shielding is fitted to the amplifier module to protect the circuit from line 
flyback pulses generated by the TV receiver. 


correctly as a DOWN code by the 
receiver circuitry. 

The receiver needs to reliably decode 
the transmitted signals and switch at¬ 
tenuating resistdrs to provide the re¬ 
quisite volume. 

The circuit 

The total circuitry for this TV sound 
control is relatively simple and low in 


cost. The hand held transmitter uses a 
mere handful of components comprising 
two CMOS ICs, a Darlington transistor 
and a couple of infrared LEDS plus a few 
resistors, capacitors and diodes. The 
receiver includes six low cost ICs, a 
photodiode, voltage regulator and a few 
resistors, capacitors and diodes. 

Let's look at the transmitter circuit first: 
There are three gated oscillators in this 
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Infrared TV sound control 



The receiver consists of an amplifier (Q1-Q4), demodulator (IC2-IC5), and audio attenuator (IC1, 1C6). 


circuit, each comprising Schmitt NAND 
gates. ICId provides the 10kHz signal 
and is enabled, ie, it runs, when pin 5 is 
high. This only occurs when either pin 8 
or pin 9 of ICIc is low. ICIb provides the 
low 5ms pulse, suitable for an UP signal. 
Similarly, ICIa provides a low 1ms pulse 
suitable for a DOWN signal. 

To see how these Schmitt NAND gate 
oscillators function, we shall take ICId as 
an example. Assuming pin 5 is high 
and the .0082/iF capacitor is initially 
discharged, the NAND gate now func¬ 
tions as an inverter with pin 6 low and 
the output high. The capacitor now 
begins to charge via the 10kF2 resistor. 
When the capacitor voltage reaches the 
high threshold of the Schmitt, the output 
changes to a low state and the capacitor 
now begins to discharge through the 
10kQ resistor. When the capacitor 


voltage reaches the low threshold, the 
output again goes high and the sequence 
repeats. 

With the capacitor and resistor values 
specified, the oscillator runs at 10kHz. 
Whenever pin 5 goes low, the output of 
ICId is forced to go high and remain in 
that state. This provides a simple 
method of gating the oscillator on and 
off. 

ICIb oscillates in a similar manner to 
ICId, except that two separate charging 
and discharging paths for the 0.47/iF 
capacitor are provided. When the out¬ 
put, pin 11, is high, the capacitor takes 
about 0.5 seconds to charge via the IMfi 
resistor. This is the period in which the 
10kHz oscillator is gated off. When the 
output of ICIb is low, the capacitor can 
discharge through the 1MQ resistor and 
the 18kQ resistor and forward-biased 


diode. This allows the capacitor to 
discharge quickly providing the 5ms low 
signal to gate on the 10kHz oscillator. 

To enable this oscillator, the second in¬ 
put of ICIb, pin 13, must be brought 
high and this can be done in two ways. 
Firstly, to begin the oscillator sequence, 
the Up button must be pressed, which 
pulls the input high. The switch contact 
debounce circuit consists of the 0.1/iF 
capacitor and lOkfi resistor. (The resistor 
keeps pin 13 low when the Up switch is 
open circuit.) The oscillator starts and 
after about 0.5 seconds the output goes 
low. IC2b inverts this to a high which 
keeps pin 13 high via the forward-biased 
diode. This second means of enabling 
the oscillator ensures a complete 5ms 
low output regardless of when the Up 
switch is released. 

The Down oscillator, ICIa, operates in 
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HOW IT WORKS 





Above: parts overlay and wiring diagram for the receiver circuitry. 


a similar manner to the Up oscillator 
with the exception that the discharge 
time is reduced to 1ms by using a 2.2kQ 
resistor. 

The output from ICId, the 10kHz 
oscillator, is inverted with IC2c which 
provides a normally low signal when 
ICId is gated off. This inverter drives a 
BD681 Darlington transistor via the lOkfi 
resistor. The Darlington provides the 
necessary gain and high current capabili¬ 
ty to drive the LEDs while the 12Q series 
resistor limits the current to prevent 
damage to the LEDs. 

Even so, the peak current is about 
300mA which is more than the battery 
could supply on its own. Most of this 
peak current is supplied by the lOOOjtF 
capacitor across the battery. When the 
buttons are not being pressed, the cur¬ 
rent drawn from the battery is very low, 
typically around 10/xA. Consequently, an 
on/off switch is unnecessary and even 
with frequent usage, the battery should 
last for more than a year. 

The infrared LEDs used are either 
Philips CQY89A or Siemens LD271. 
These are similar in appearance to the 
more usual red LEDs, except that they 
are encased in a dark blue epoxy encap¬ 
sulation which is translucent to infrared 
radiation. 

Let us now turn to the receiver circuit 
which consists of three sections: the 
amplifier, demodulator and the audio 
attenuator. 

Infrared light generated by the 
transmitter LEDs is received by an in¬ 
frared photodiode. This is a Philips 
BPW50 and is specifically designed to 
match the CQY89A LED. The diode also 
has an integral infrared filter which 
almost completely rejects visible light. 
The photodiode has its cathode con- 



Switch connections for the transmitter 
are made to the common and normally 
open terminals , as marked on the switch 
body. 

nected to the 9V rail via an RC decoupl¬ 
ing network, while the anode is con¬ 
nected via a 47kfl resistor to ground. In 
operation, the photodiode acts as a cur¬ 
rent source such that it generates a cur¬ 
rent proportional to the incident light. 
The current signal is converted to a 
voltage by the 47k0 resistor. 

The signal from the photodiode is fed 
to the input of Q1, an N-channel FET, 
connected as a source follower. The gain 
of this stage is about 0.5. 

Output impedance of the FET stage is 
about 1000 and this drives a bandpass 
filter consisting of transistors Q2 and Q3. 
The centre frequency of the filter is 
about 10kHz and it has a Q of 10; ie the 
bandwidth is 1kHz. This bandwidth is 
wide enough to pass the 10kHz signal 
from the transmitter, even allowing for 
some mistuning, yet effectively 
eliminates interference from other 
sources (eg fluorescent lights). 

Disregarding the two .0068/iF 


capacitors for the moment, Q2 and Q3 
form a two-stage inverting amplifier. 
Both transistors operate as common 
emitter amplifiers, with the second stage 
providing two separate outputs: one 
from the junction of the two 3300 
resistors and the second from Q3's col¬ 
lector. The first output has a low im¬ 
pedance and is used to drive the filter 
and to provide DC feedback via the 
47k0 resistor to bias Q2. 

The filter components are the two 
.0068/iF capacitors and the 47k0 bias 
resistor (for Q2) which, together with the 
low output impedance of the previous 
FET stage, determine the centre frequen¬ 
cy and Q of the filter. 

The collector output of Q3 provides an 
amplified version of the filter output. 
This output is DC-coupled to the next 
stage which consists of transistor Q4 in 
another common emitter amplifier cir¬ 
cuit. Cain of this stage is at least 150. A 
0.1/iF emitter bypass capacitor is includ¬ 
ed to provide further attenuation of un¬ 
wanted low frequency signals. 

Following Q4, the signal is AC-coupled 
to IC5a which is a CMOS Schmitt trigger. 
When the signal peaks from Q4 exceed 
the upper and lower thresholds of the 
Schmitt trigger, the device will square up 
the signal and provide a constant level 
10kHz square wave output. If the input 
signal drops below the trigger 
thresholds, the 10kHz signals from the 
output will cease and the Schmitt will re¬ 
main in its last state, either high or low. 
IC5b is capacitively driven from IC5a and 
has a normally low output due to the 
lOOkQ resistor connected to +9V at its 
input. 

To convert the presence or absence of 
a 10kHz signal into a simple high or a 
low signal, the output of IC5b is filtered 
with the ,022/iF capacitor connected via 
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GREAT NEW PllOlH 

HOPE YOU HAD A GREAT NEW YEAR. WE LOOK FORWARD TO BEING QF SERVICE TO YOU IN '83 

magnificent! newea Wlde- 

bandAM Timer 



Australia is one of the few countries in the world where wideband AM is transmitted. 
In fact a good quality AM signal can be much better than its FM counterpart!! 

Anyone who has suffered from FM multipath distortion will know what we mean. 
The Playmaster AM tuner is a true broad-bandwidth superhet design. See the frequ¬ 
ency response graph. 

Once again, the Jaycar kit is a high quality approach. The cover illustration shows the 
high quality front panel supplied EXCLUSIVELY in our kit. (Note that the standard EA 
different). The Jaycar kit provides all components to complete the 


FANTASTIC VALUE 

,249 ) 


You've wired your head for sound, now you can wire 
your head for lightl! Great for parties or discos. 

Simply connect to your spectacles or sunglasses. 
CRAZY!!! 

Ref: December 1982 


*9 


JUMBO 

car vacuum 
cleaner 


crazy fs,§® 


What next? Whitegoods? No! Jaycar has made a _ 
scoop purchase of what is in our opinion the best car ♦ 
vacuum cleaner around. Not a toy — it sold for 
$29.95. We have less than 100 of these units (all 
accessories included) for only $19.95. That's right 
$19.95. 

* 12V cig. lighter power * Powerful suction capa¬ 
bility * Huge dust compartment for very dirty cars 

* Good for workbenches (12V. reqd) * Inbuilt 
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>95 


SAVE $10! 



GREAT NEW KITS FROM DECEMBER ETI GREAT NEW KITS FROM DECEMBER ETI GREAT NEW KITS FROM ETI 

GREAT NEW KITS FROM DECEMBER ETI GREAT NEW KITS FROM DECEMBER ETI GREAT NEW KITS FROM ETI 


train controller 

New project that features simulated inertia 
and loading. 

— Throttle and brake controls like a 'real' 

— Will run Micro-gauge to twin 'O' gauge 

— Complete with control pt 
Ref: ETI’ December 1982 


$69 


Potyphonic# 

organ ' 

- "Touch Sensitive" PCB board 

- Fully Polyphonic 

- Two voices 
tote, 2 octave keyboard 

run from battery or plugpack 
ievable performance for the price 
(Case not included) 

Ref: ETI January 1983 


49.50 



0-30V lamp 

power supply 


- Fully protected 

- Output variable from 0-30V DC 

- Selectable current limit 

- Bolh voltage and current metering 

- After a multimeter & soldering iroi 
absolute must for the enthusiast. 


f: ETI December 1982 
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rs &KITS FOR *83! 


HOPE YOU HAD A GREAT NEW YEAR. WE LOOK FORWARD TO BEING OF SERVICE TO YOU IN '83 


Video Enhancer 


Unbelievable but true. Thlt unit enables you to actually IMPROVE a 
copy of a recorded video tape. How? By amplifying the top end of the 
video signal by a small amount. This sharpens up the detail of the pict¬ 
ure. Dubs can actually look better than the original. Works as a video 
distribution amplifier as well. Will drive up to 4 VCR's from one VCR 


value for money 


NOT A KIT 
BUILT & 
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Finish A 

Natural 44 34 38 $39.50 

Natural 132 89 126 $49.50 

Black 88 57 82 $45.00 


, GREAT RACK 
CABINETS IN 
STOCK!! 

Your Budget probably will 
stretch to afford our prof¬ 
essional series all aluminium 
rack cabinets. 

Now your Pre-amps, control 
modules, monitor panels etc 
can look every bit as good as 
Technics, Nakamichl etc. 

Finish ABC Price 5 or more 

$38.00 Natural 88 57 82 $45.00 $42.50 

$45.00 Black 44 34 38 $39.50 $38.00 

$42.50 Black 132 89 126 $49.50 $45.00 


QUALITY 

FM 

ANTENNA 

"JABBER 

GRABBER" 
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LA 

OK. So you have spent a fortune on 
your Hi Fi system. The FM is great 
Almost You are in a area where the 
FM fades badly or is affected by 
multipath distortion. Not all stations 
but only the ones that you want to 
listen toll We may have the answer to 
your problem!! Jaycar has had a heli¬ 
cal FM antenna SPECIALLY MADE 
for vertically polarised transmissions 
" ' FM stations). The unit ’ 


msmm 


low cost 1C 
inserters 
extractors 

Up until now these have cost a fortuned 
Features: 

- CMOS SAFE conductive plastic 

- Exclusive bent pin alignment guides in i 
handle . 8 to 40 pins. 

- Ground strap can be connected. 

- One hand operation. 

INSERTERS 

CIT820 8-20 pin ONLY $5.95 1 
CIT2428 24-28 pin ONLY $6.95 ◄ 

CIT3640 36-40 pin ONLY $8.95 A 
CIT22 22 pin $6.50 


PRO-GRADE SOLDER SUCKER 


- Unique double diaphragm design 

- O-ring seal 

- Spare O-rings supplied 

- Teflon tip 

- Self-cleaning plunger 

- One hand operation 

- Non slip body 

- Pro-grade for heavy usage. 

- 225(1) x 28(d)mm 

- Spare Teflon tip $1.95 


Ign 

/ 



from 

s 2.95 


‘T-REX 5 

Our wirestrlpper, nicknamed 'Tyranosaurut- 
Rex' is far from extlnctl It's a great way to 
strip all sorts of cable without damaging the 
conductors. It's also a price breakthroughll 

- Automatically adjusts to insulation diameter. 

- One hand operation, 
price for an automatic wlrestripper 



Cop ONL 

C buy ? 9 9 


HIGH SPEED LOGIC PROBE 


* 


— DTL/TTC/HTL/CMOS/MOS compatible!I 

— Pulse memory 

— 10MHz input frequency (tested to 12MHz) 

— ± 50V input overload s 

— Complete with leads. ONLY 


d D ^ c r ive cJ?:e sim prr o ^ 

construction. 8-40 pins 




r$2.95 


EHH‘«l 


NUMBER 1 
FOR KITS 


Jaycar 

125 York Street, Sydney 2000 

»SpirtH,r.Ro.d, 

Phone?^872 4422 


MAIL ORDER BY 
BANKCARD VIA 
. YOUR 
• PHONE 



YOU CAN PHONE C ARLINGFORD ON 872 4444 AS * 
























Infrared TV sound control 


HOW IT WORKS 



View inside the transmitter case. 

the 1N4148 diode. This allows the 
capacitor to charge when the output of 
IC5b is high and the 68kQ resistor 
dischages the capacitor when IC5b is 
low. Providing there is a 10kHz signal the 
capacitor voltage will be high. When 
there is no signal, the capacitor is 
discharged. 

The output of the rectifier filter will ap¬ 
pear as a pulse on pin 1 of IC4a and with 
the filter time constant used the duration 
of the pulse will be approximately the 
same as the signal originally transmitted. 
As noted above the "down" pulse is 
about 1ms long while the "up" pulse is 
about 5ms long. This difference in pulse 
length is decoded by NOR gates IC4a 
and IC4b (connected as an RS flipflop), 
and the inverter IC5c. 

Normally both inputs to the flipflop, 
pin 1 of IC4a and pin 6 of IC4b, are 
low, but when a pulse from the filter ar¬ 
rives the flipflop is set, with the output of 
gate IC4a low and the output of gate 
IC4b high. The flipflop would remain in 
this state if it were not for the resistor at 
the output of IC5c charging the 0.047^iF 
capacitor at the input of !C4b, pin 6, to 
form a time delay reset. 

The reset for the flipflop occurs about 
2.5ms after the leading edge of pin 1 
goes high which is after a down pulse 
would finish and before an up pulse 
would finish. So if an up pulse was 
received the output of IC4a would be 
low since pin 1 will still be high im¬ 
mediately after the flipflop is reset. If a 
down pulse is received however, pin 1 
46 


would be low by the time the flipflop is 
reset and the output of IC4a will 
therefore be high. 

The leading edge of the reset pulse is 
also used to clock IC2, a binary up/down 
counter, and the output of IC5c is con¬ 
nected to the up/down input of the 
counter. Since the output of IC5c will be 
low for a down pulse and high for an 
"up" pulse after the reset signal, the 
counter will count up for an "up" pulse 
and down for a "down" pulse. 

The lOkfi resistor and .001/xF capacitor 
at the clock input of the counter delays 
the reset pulse slightly so that the 
up/down signal will have been present 
for an appropriate time before the 
counter is clocked. 

Naturally, the most important part of 
the remote control is the audio attenua¬ 
tion circuit which consists of an eight 
channel analog multiplexer, IC1, and an 
op amp, IC6. The attenuation is passive, 
performed by a voltage divider con¬ 
sisting of a lOOkQ resistor in series with 
the input signal and one of six shunt 
resistors or a transistor (for full attenua¬ 


We estimate that the current cost 
of components for this project is 
approximately 

$40 

This includes sales tax. 


tion), which are individually selected by 
the multiplexer. 

Whenever pin 13 of IC1 is selected, 
driving the input of IC4c low and conse¬ 
quently the output high, the transistor is 
switched on to shunt the audio signal to 
ground. At the highest volume level, pin 
4 is low and no resistor is switched in to 
attenuate the signal. This output when 
low drives the output of IC4d high. 

IC4d and IC4c are used to detect the 
maximum volume level and minimum 
volume level respectively and these are 
connected to a gating arrangement 
formed by the NAND gates IC3. These 
gates prevent the volume level from 
changing from the highest to the lowest 
level or from the lowest to the highest 
level. IC3 therefore prevents further 
clocking in the same direction if the max¬ 
imum or minimum volume levels have 
already been reached. 

If the counter is being clocked up and it 
is already at the highest level, the output 
of gate IC3b will go low forcing the out¬ 
put of gate IC3c high and inhibiting coun¬ 
ting. Similarly if the counter is being 
clocked down when it is already at its 
lowest level, gate IC3d will go low and 
inhibit counting. 

The attenuating signal from IC1 is buf¬ 
fered by a TL071 op amp connected as a 
voltage follower to provide unity gain. 
DC biasing of the op amp is provided by 
two 1MQ resistors, one from ground and 
the other from the positive rail. So that 
this DC level will not upset the at¬ 
tenuator, capacitive signal coupling is us¬ 
ed. The output of the op amp is also 
capacitively coupled to remove the DC 
bias. 

As mentioned previously, power for 
the receiver is derived from the main DC 
(12-30V) supply of the TV set. This is 
filtered with a 470jtF capacitor and 
regulated with a three terminal 
regulator. Although a 5V regulator is 
used, the output voltage is around 9V 
and this voltage increase is achieved as 
follows: Since the regulator supplies 5V 
between the GND pin and output, there 
will be 23mA flowing through the 220Q 
resistor. This current plus the quiescent 
current from the GND terminal (about 
4mA) produce about 4V across the 1500 
resistor. Consequently when the 5V of 
the regulator is added to this, the output 
voltage is about 9V. 

The O.lftF capacitor at the input of the 
regulator ensures stability, while the 
22/xF capacitor at the output provides 
improved transient response of the 
regulator. 

Construction 

Construction of the circuit involves 
three printed cicruit boards. One PCB 
coded 83tv1c is used for the transmitter 
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BILL EDGE’S 




TRADING HOURS 
BOTH STORES 

Mori-Fri.9 am *5.30 pm 

_Thursday.9 am-8 pm 

lelcameherc Saturday 9 am-12 pm 



All heavy or bulky items (over 20 kg) sent Comet Road Freight $12.00 anywhere in Australia 

New from MicroBee... the ‘PLUS’ 

Series... from the new 16K PLUS to the 64K 
PLUS (with optional disk system) MicroBee 
now offers you a range of microcomputers 
with capabilities far greater than 
anything else in a similar price range. 

The 16K PLUS and 32K PLUS are both stand alone 
personal computers based on the powerful 
Z-80 microprocessor, with either 16K or 
32K of CMOS RAM. These low power 
RAMS allow programs to be held 
in memory by using the Battery 
back-up system now standard o 
the new MicroBee PLUS series. 

Standard features of the MicroBee PLUS 
Series now include: 

• RS232 serial interface. 

• Parallel interface. 

• Battery back-up. 

• Programmable character generation. 

• Cassette interface with I/O at either 300 
baud. 

• 16k of BASIC in ROM. 

• Selected continuous memory. 

• Full size 60 key QWERTY keyboard layout/ 

HARDWARE: XE6090 Stai Shoot/Hangmar, 

XE5000 MicroBee 16K PLUS 449.00 XE6JOO Blorhythm/Calender 

XE5100 MicroBee 32K PLUS 549 00 XE6UO Eliza 

XE5200 MicroBee 64K PLUS 699.00 XE6120 Kids Game 

SOFTWARE: 

MicroBee CASSETTES 

XE6000 Graphic Games 
XE6010 Missile Wars 
XE6020 PCG Tutorials 
XE6030 Space Invaders 
XE6040 Concentration 
XE6050 Chess 
XE6O6O Typing/Solitaire 
XE6070 Target 
XE6QBO Lunar Lander 

UPGRADED 
TRANSISTOR 
ASSISTED IGNITION 
KIT 

See EA Jan. 1983 

This new addition gives 
longer spark duration and 
more reliable operation. Our 
kit Includes a die cast box 
tor less interference and to 
keep out the nasties like 
water, dirt, grease and oil 
STILL /.Ar* 

ONLY 535.00 KE1825 

Why not add a Breakerless 
Ignition kit as well for a full 
reliable electronic ignitior^ 

ET11508 TRAIN 
CONTROLLER KIT 
See ETI Dec. 82 

Short Form Kit. We supply 
PCB, all components. Quality 
C8cK flattened toggle mini 
switches, relay. Single track 


ETI461 Balanced 
InPUT PREAMP KIT 
See ETI Dec. 82 

Short Form Kit. PCB and 
components only. 

$19.50 KE7001. 




































Infrared TV sound control 


CONSTRUCTION 



The demodulator (left) and amplifier PCBs are shown 
here approximately actual size. 


and is housed in a plastic utility box 
measuring 28 x 54 x 83mm. Of the two 
other PCBs, one coded 83tv1b and 
measuring 37 x 53mm is the amplifier 
while that coded 83tv1a and measuring 
79 x 93mm is the decoder. 

Start construction on each PCB by plac¬ 
ing all the Jinks, resistors and diodes into 
position. Make sure that the diodes are 
pointing in the correct direction. When 
soldering the ICs make sure that they are 
oriented correctly and that the power 
supply pins are soldered first, with the 
barrel of the soldering iron connected to 
the ground track of the PCB. Again when 
placing the transistors and capacitors in 
position ensure they are oriented cor¬ 
rectly. The 1000/tF capacitor in the 
transmitter is bent over and lies across 
the PCB, so ensure that there is enough 
lead length to facilitate this. 

The 0.47/iF tantalum capacitors in the 
transmitter are bent over sideways so 
that the 9V battery can be placed on top 
of the PCB and clear the lid. In fact this is 
the way in which the PCB is held within 
the case. The battery provides very little 


clearance between the lid and so holds 
the PCB in place. Holes for the two IR 
LEDs should be drilled as well as those 
for the switches, after the Scotchcal label 
has been placed onto the front pane'. 

Wiring to the transmitter switches can 
now be completed and the switches 
secured to the lid. Note that these are 
oriented sideways to allow clearance for 
the battery. Place the PCB into the case, 
insert the battery with some foam in¬ 
sulation, and screw the lid down. The 
transmitter is now complete. 

When the receiver PCBs have been 
completed, the TV sound control is 
ready to be tested. It is not recommend¬ 
ed that you test the unit within the TV 
set initially since many TV sets have a 
live chassis, rendering any testing in this 
situation dangerous. Consequently it is 
advisable to ensure the circuit is 
operating as expected before installation 
into the TV set. 

Wire the interconnecting leads be¬ 
tween the two PCBs and connect a 
voltage between 12 and 30V DC from a 
suitable power supply to the decoder 


PCB. Check that the voltage regulator is 
supplying around 9V and that all the ICs 
are receiving power. 

To check that the receiver is operating 
correctly and attenuating the signal, it 
will be necessary to connect in a sound 
source and monitor it after attenuation. 
A suitable source would be from the 
eaphone socket of a radio, or a tone 
from a function generator connected to 
the audio input of the decoder PCB. 
Monitoring can be done by listening with 
an earphone at the audio output of the 
decoder or by amplifying the signal and 
listening with loudspeakers. Alternative¬ 
ly, the tape monitoring facilities provided 
on most amplifiers can be used by swit¬ 
ching to tape monitor and connecting 
the audio output to the Tape input and 
the audio input to the Tape output. 

When the Down button is pressed, the 
receiver should attenuate the signal at a 
rate of one step every 0.5 seconds. 
Pressing the Up button should increase 
the volume until maximum volume is 
reached. At first switch-on of the 
receiver the volume should be at mid 
volume setting with pin 12 of IC1 
selected. Pin 9 of IC1 should be low and 
pins 10 and 11 high. At maximum 
volume, pins 9, 10 and 11 are all high 
and pin 4 is selected, while at minimum 
volume the pins are low and pin 13 is 
selected. 

If the unit does not appear to operate 
correctly, check all the PCBs for broken 
or shorted tracks, incorrectly oriented 
components, bad spider joints and 
power supply connections to the ICs. If 
the sensitivity appears low, the gain can 
be increased by increasing the value of 
the 47kS2 resistor at the anode of the 
photodiode. Values of up to 470k0 can 
be used. Do not increase the value to 
such an extent as to cause the circuit to 
trigger on ambient light. 

The amplifier PCB requires a shield to 
protect the sensitive circuitry from the 
high level of line flyback pulses 
generated by the TV circuitry which 
would otherwise render the circuit in- 
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PARTS LIST 



7 PCB coded 83tv1a, 79 x 93mm 
1 PCB coded 83tv1b, 37 x 53mm 
1 PCB coded 83tv1c, 61 x 45mm 
1 plastic utility box 28 x 54 x 83mm 
1 216 9V battery and battery clip 
lead 

1 tinplated steel sheet, 53 x 120mm 

2 C&K momentary contact switches 
(C&K preferred) 


SEMICONDUCTORS 
1 4051 single eight-channel analog 
multiplexer/demultiplexer 
1 4029 binary decade up/down 
presettable counter 
1 74C14 hex Schmitt trigger 
1 4011 quad two input NAND gate 
1 4001 quad two input NOR gate 
1 4093 quad two input NAND 
Schmitt trigger 

1 4009, 4094 hex inverting buffer 
1 7805 positive 5V three terminal 
regulator 

1 TL071, LF351, CA3140 op amp 
1 2N5485 N<hannel FET 

4 BC549 NPN transistors 

1 BD681, BD263 NPN Darlington 
transistor 

2 CQY89A IR LEDS 

1 BPW50 photodiode 

5 1N4148, 1N914 small signal diodes 
1 1N4002 1A rectifier diode 
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CAPACITORS 

1 lOOOfiF /IOVW pigtail electrolytic 

1 470(iF/35VW PC electrolytic 

2 100nF/16VW PC electrolytic 
1 22gF/16VW PC electrolytic 

1 10fiF/16VW PC electrolytic 
1 1gF/25VW PC electrolytic 

1 IgF/l OVW PC electrolytic 

2 0.47nF/10VW tantalum 

6 0.1 gF monolithic ceramic 
1 .047gF metallised polyester 
1 ,022gF metallised polyester 
1 .01 gF metallised polyester 

1 ,0082gF metallised polyester 

2 ,0068/j.F metallised polyester 

3 .001 gF metallised polyester 

RESISTORS (1/4W, 5%) 

6 x 7Mfi, 1 x 220kn, 5 xIOOkQ, 1 X 
82kQ, 3 x 68kQ, 2 x 47kU, 1 x 33kQ, 
1 x 18kQ, 2 x 15kQ, 8 x 10kQ, 1 x 
5.6kQ, 1 x 3.3kQ, 2 x 2.2kQ, 2 x 
330Q, 1 x 220Q, 2 x 7500, 7 x 7000, 

7 x 470, 7 x 720. 

MISCELLANEOUS 

Hook up wire, solder, mounting 
screws, brackets, etc. 

NOTE: Components specified are 
those used in the prototype. General¬ 
ly higher ratings can be used provided 
they are physically compatible. 


Power for the receiver circuitry is derived from a suitable 12-30V supply within the 
TV set. The photodiode should face through a hole in the rear of the cabinet, so that 
it receives energy reflected from the wall. 


operative. We used tinplate sheeting 
salvaged from a tin can to make the 
shield. Use the diagram to aid you in 
construction of the shield. Wire links are 
used to mechanically support the shield 
above and below the PCB and these pass 
through the pads provided. There are 
three pad positions on each side of the 
board and all are connected to the 
ground rail rendering the shield earthed 
when soldered to these points. 

The decoder PCB can now be installed 
into the TV cabinet. Before removing the 
rear cover of the TV set ensure that the 
power plug is removed from the wall 
socket to prevent electric shock. Note 
that many modern TV sets have a live 
chassis. Do not work on these sets when 
they are switched on under any cir¬ 
cumstances. The PCB should be secured 
to the chassis with suitable angle 
brackets in a position that is close to the 
screened leads from the volume control 
potentiometer. We mounted our 


decoder board vertically on two angle 
brackets and intercepted the audio lead 
from the wiper of the volume control at 
a point close to the decoder PCB. 

Depending upon the positioning of the 
TV set, whether it is free standing with 
wall space behind it or wall mounted, 
the shielded receiver will need to be 
mounted at the front of the TV set or 
preferably at the rear (provided that light 
from the transmitter can be reflected 
from the wall behind a free standing TV). 
The receiver should be supported using 
suitable brackets and screws onto a con¬ 
venient structurally solid point within the 
TV. With a front mounted receiver, it 
should be located so that a 4mm hole 
can be drilled in front of the TV opposite 
the IR photodiode and preferably in an 
inconspicuous position. Similarly for a 
rear mounted receiver, a 4mm hole 
should be drilled for the photodiode. 
The photodiode should not protrude 
from this hole. 
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Infrared TV sound control 
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In either case, if the TV has a live 
chassis, in other words there is no power 
transformer, no screws should be expos¬ 
ed on the cabinet exterior since these 
may be live. 

Wiring to the PCBs can now be com¬ 
pleted. The audio lead from the TV 
volume potentiometer is intercepted 
and the attenuator on the decoder PCB 
connected in series with the line. The 
wiper from the potentiometer connects 
to the input of the attenuator while the 
output of the attenuator continues the 
audio signal back into the lead to com¬ 
plete the circuit. 

The power supply connection to the 
TV set can be found by referring to the 
circuit diagram supplied with the TV set. 
Any DC voltage from 12 to 30V will be 
suitable and should be obtained from 
the main DC power supply of the TV 
circuity. 

When all wiring is complete and the 


PCBs secured to the TV chassis, the 
cabinet back should be replaced and the 
unit tested. If not functioning satisfactori¬ 
ly, the power supply from the TV circuit 
could be derived from the wrong point 
or line flyback pulses could be entering 
the receiver. Ensure that there is a heavy 
earth lead running from the shield con¬ 
nection to an earth point in the TV. 

In the case of a rear-mounted 
photodiode, the receiver obtains the 
light from the transmitter by reflection 
from the wall behind the TV set so the 
transmitter needs to be pointed towards 
the TV. Do not expect the transmitter to 
produce sufficient energy so as to allow 
light to reflect from one wall to another 
then to the photodiode. 

We trust that you will enjoy having ab¬ 
solute control over the sound level of 
your most disliked TV adverts. Don't 
they look funny when soundlessly bang¬ 
ing their gums together? 


Stop Press 

As this article went to press it was 
discovered that some recent model TV 
sets have a two-wire volume control 
which varies a DC voltage to a control 
pin on the sound IF detector 1C. This 
means that the circuit published here 
needs to be tapped into the TV circuit at 
the input to the sound output stage. This 
will probably require the removal of a 
signal-coupling capacitor so that the in¬ 
put and output leads of the Sound Con¬ 
trol can be connected. 

An alternative and easier method is to 
reconfigure the Sound Control so that it 
directly varies the volume control DC 
level. The transmitter buttons then need 
to be swapped over to account for the 
fact that reducing the control voltage in¬ 
creases the sound level. Details of the 
modified circuit will be published next 
month. 2 
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Battery saver for 
personal portables 


While typical DC plugpack adapters can substitute for batteries in 
calculators, their use with portable audio equipment is often un¬ 
satisfactory due to high hum levels. This project solves that pro¬ 
blem and saves on the cost of batteries without giving you hum 
between the ears. 


Although battery operated equipment 
has the advantage of being operable 
anywhere its greatest disadvantage is the 
need to replace the batteries periodical¬ 
ly, whether the item is used or not. In 
many cases, battery operated equip¬ 
ment is used close to a mains power 
point and so battery costs can be saved 
by powering from the mains. 

cadmium rechargeable batteries 


can be used, and charged periodically or 
continuously trickle charged, and these 
constitute a long term cost improvement 
over primary batteries which cannot be 
recharged. On the other hand, 
rechargeable batteries can only be 
justified if their portability is utilised. If 
the equipment is used mostly in the 
house, then operation from a power 
supply is more economical. 


by JOHN CLARKE 


The plugpack has rescued many bat¬ 
tery operated devices from the 
scrapheap by providing a cheap source 
of power, while the costs of dry batteries 
escalate. But most people who have 
tried a DC plugpack to power portable 
radios and cassette recorders have been 
very disappointed by the excessive hum 
level they produce. This hum is due to 
the 100Hz ripple superimposed on the 
plugpack supply output and is a com¬ 
mon failing in most simple inexpensive 
DC plugpacks. 

The most effective solution is to build a 
power supply fitted with a voltage 
regulator. The regulator, by the very fact 
that it regulates the voltage, acts as a 
very effective filter; so effective that its 
performance could only be matched by 
using very large and expensive elec¬ 
trolytic capacitors. Over and above this 
the regulator takes care of line voltage 
variations, and potential voltage varia¬ 
tions due to changes in load, or output 
current. 

Our plugpack regulator is housed in a 
small plastic utility box, glued onto the 
rear of an AC plugpack. The leads from 
the plugpack enter the regulator box and 
emerge fully regulated and without the 
ripple which causes hum. The voltage 
from the regulator is necessarily several 
volts less than the voltage available from 
the plugpack and so a 12V AC plugpack 
is a suitable choice. 

Voltages available from the regulator 
can be selected from between 1.5 and 
9V. This range is sufficient for virtually 
any piece of portable radio or audio 
equipment. At 9V the maximum current 
available before the regulation ceases is 
350mA; at 6V, 430mA; and at 3V, 
660mA. The regulator can be adjusted to 
any voltage required, by turning a small 
trimpot, or fixed resistors can be install¬ 
ed to provide a single preset voltage. 


IA 

PLUGPACK 
REGULATOR 


* 


3 to 9V DC 



c 


( 


Our plugpack regulator 
eliminates the need for 
batteries and does away 
with the hum problems 
that can occur when 
audio equipment is used 
with a standard 
plugpack. 
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The plugpack regulator circuit is 
relatively simple and comprises an ad¬ 
justable three terminal regulator, five 
diodes, and associated resistors and 
capacitors. A full wave bridge rectifier 
converts the AC voltage from the 
plugpack to pulsating DC and this is 
filtered to moderately smooth DC with 
the 470/iF capacitor across the supply. 
For transient suppression, the 0.1/iF 
capacitor is also included across the 
supply. 

The remainder, and vital, part of the 
filtering is performed by the LM317T 
three terminal regulator which, as 
already hinted, also pegs the output 
voltage within very close limits over a 
wide range of input (line) voltage varia¬ 
tions and output load (current) 
variations. 



The plugpack regulator is based on the LM317T adjustable voltage regulator. 


How it works 

To provide a better understanding of 
how the regulator works we have 
prepared a much simplified diagram of it 
(Fig. 1). As we show it the LM317T con¬ 
sists of a power transistor in an emitter 
follower configuration, with the base be¬ 
ing fed from the output of an operational 
amplifier. The input to the operational 
amplifier is taken from the output of the 
emitter follower - thus making it a feed¬ 
back system - but, more specifically, it is 
the voltage developed across R2. The op 
amp monitors the voltage across R2 and 
adjusts the drive to the power transistor 
to keep the output voltage within tight 
limits. 

The whole system is so adjusted that it 
strives to maintain a constant value of 
about 1,25V across R2 which means that, 
in turn, it also maintains a constant cur¬ 
rent through R2 and thus, by definition, 
the same constant current through R1. 
By selecting the value of R1 we can 
nominate the voltage which will appear 
between the "OUT" terminal and the 
negative rail, which will be 1.25V higher 
than the voltage across R1. 

Let us now consider what happens if 
the output voltage (between "OUT" and 
negative rail) tends to vary, due to either 
variations in the input voltage or varia¬ 
tions in the load current. Let's say the 
voltage tends to rise. This would have 
the effect of trying to force more current 
through the R2, R1 network and increas¬ 
ing the voltage across R2. But the feed¬ 
back network will have none of this; it 
will immediately pull down the forward 
bias on the transistor, thus lowering the 
output voltage until the requisite 1.25V 
is restored across R2. 

Similarly, if the voltage should tend to 
fall, the reverse corrective action would 
occur. This is a greatly simplified ex¬ 
planation of both the regulator circuitry 
and the manner in which it functions in 
the circuit, but it should give the reader 


at least a basic grasp of what is involved. 
It also explains how the LM317T can 
precisely control the voltage between its 
output and "Adj" pins, while negligible 
current actually flows into or out of the 
"Adj" connection. 

In practical terms, and reverting to our 
main circuit, R1 should be 74412 for a 9V 
output, 45612 for 6V and 16812 for 3V. 
The table on the circuit diagram shows 
the parallel combination of standard 10% 
resistor values to obtain these specific 
resistances. Alternatively a single 
multiturn 1kl2 trimpot can be used and 
adjusted for the correct voltage. 

(The values of R1 have been calculated 
on the basis of the quoted centre voltage 
of 1.25 for the LM317T. The actual 
spread is from 1.2V to 1.3V and this, 
together with normal resistor tolerances, 



The regulator is glued to the plugpack. 


could produce slightly higher or lower 
voltages. However, even under worst 
case conditions — assuming 5% tolerance 
resistors - the highest voltage would be 
about 13% high. Most appliances could 
cope with this without trouble but, in 
any case, typical variations would be 
much less than this.) 

The 10/iF tantalum capacitor bypasses 
the voltage at the adjust terminal to en¬ 
sure a stable output of the regulator 
without transients. Similarly the 22gf 
capacitor at the output provides 
decoupling and transient suppression. 

An RF bypass capacitor in parallel with 
the 22/xF capacitor may be desirable in 
some cases, but this is unlikely. Most cir¬ 
cuits designed for battery operation 
would already have such a capacitor 
across the supply input terminals, to 
cope with ageing batteries. If it is felt that 
such a bypass is needed, it could be con¬ 
veniently wired across the input socket 
for this supply, which will be discussed in 
detail later. 

Diode D1, is used to protect the 
regulator against supply voltages enter¬ 
ing the output of the regulator. In normal 
circumstances this diode is unused as it is 
reverse biased. If a voltage higher than 
the regulator voltage is applied to the 
output when, say, a charged capacitor is 
connected, the diode conducts and 
shunts the current from the regulator. 

That more or less completes the circuit 
description. There is not much to it, but 
it offers high regulation performance. 
The circuit is completely safe since the 
plugpack is double insulated and does 
not require earthing. 

Construction 

Construction is on a printed circuit 
board (PCB) coded 83ps1, and measur¬ 
ing 62 x 46mm. The PCB is housed in a 
plastic utility box measuring 28 x 54 x 
83mm. This box is glued to the rear of 
the plugpack to make a small neat unit. 

Start construction by checking that the 
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Plugpack regulator 


CONSTRUCTION 


PCB will fit within the utility box. If not 
file the edges of the board until it has suf¬ 
ficient clearance. Now mark the moun¬ 
ting holes on the lid of the box so that, 
when the board is mounted on the lid, 
the whole assembly will fit inside the 
box. At this stage mark the mounting 
position for the regulator which is fitted 
on the copper side of the PCB, but 
mounted on the lid. The leads of the 
regulator will need to be bent through 
90 degrees, and Fig. 2 shows the moun¬ 
ting details. 


PARTS LIST 

7 PCB coded 83ps1, 62 x 46mm 
7 plastic utility box, 28 x 54 x 83mm 
7 AC plugpack 12V 500mA, Ferguson 
PPB12/500 

1 DC plug and socket (see text) 

4 6mm spacers 

7 TO220 mica washer and bush 
7 LM317T three terminal adjustable 
regulator 

5 1N4002 1A silicon diodes 

7 470\lF/ 25VW axial electrolytic 
7 22/J.F/16VW PC electrolytic 
7 10nF/16VW tantalum 
7 0.1 nF ceramic 
7 120(1 'AW resistor 
1 1k(l multi-turn trimpot (see text) 

MISCELLANEOUS 

Nuts and screws, solder, grommet, 
polarised figure-8 flex if needed (see 
text). 

NOTE: Components with ratings 
higher than specified may be used, 
provided they are physically 
compatible. 


Drill holes for these mounting posi¬ 
tions, and also a hole at the end of the 
plastic box suitable for a small grommet. 
Deburr all the holes, particularly around 
the regulator mounting hole. This is to 
prevent swarf punching through the 
mica insulating washer. 

Insert and solder all the components 
into the PCB, making sure that they are 
oriented correctly. Solder the regulator 
to the underside of the PCB and bend 
the leads so that it can be secured to the 
case lid. Place a smear vT heatsink com¬ 
pound on both sides of the mica washer 
and then bolt the regulator to the case 
lid, as shown in Fig. 2. 

While most DC plugpacks are fitted 
with an output lead and connector, 
some, such as the Ferguson AC plugpack 
PPB12/500, are fitted with screw ter¬ 
minals. If your plugpack has a fitted lead 
this should be cut short and wired to the 


AC input of PCB. The remaining lead and 
connector can then serve as the output 
lead for the regulator circuit. If your 
plugpack has no fitted lead, as in the 
case of the Ferguson AC model cited 
above, it will be necessary to provide a 
suitable length of figure-8 twin lead, 
preferably with a colour streak to in¬ 
dicate polarity. 

Before mounting the PCB on the stan¬ 
doffs, check that the regulator is elec¬ 
trically isolated from the lid by measur¬ 
ing with a multimeter, switched to the 
"ohms" range. Now the lid can be 
secured onto the plastic box base and 
the regulator is ready for testing. If a 
trimpot is used, a hole in the side of the 
plastic box directly opposite the screw of 
the trimpot will facilitate adjustment 
without removing the lid. 

We used "Airfix plastic cement" to glue 
the back of the plugpack to the base of 


the box. Before glueing, roughen the 
mating surfaces with a file so that the 
glue will have sufficient "key" to the 
plastic. While the glue is curing clamp 
the two pieces together. 

Connect a multimeter on the DC volts 
range and plug the plugpack into the 
mains and switch on. The voltage should 
be as set by R1. If a trimpot is used adjust 
it for the required voltage. Now the 
regulator is ready to be put into service. 

The low voltage plug to be used at the 
end of the regulator lead will depend on 
the matching socket already fitted to the 
appliance to be powered or, if one is not 
fitted, the type which is most easily fit¬ 
ted. There are four popular types. There 
is the audio jack type normally used for 
earphone connections, which comes 
in two sizes; 2.5mm and 3.5mm. If one 
of these is contemplated, make sure that 
it cannot be confused with any existing 



The PCB is mounted on the metal lid of the case using 6mm spacers. 


NUT — —iffi. 


Jk/ 


rr^c. 


The voltage regulator is mounted using a 

mica washer and insulating bush. Follow this component overlay diagram. 
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socket on the appliance. 

The other type is power plug with a 
hole down the centre which mates with 
a pin electrode on the socket. These 
come in two sizes also; 2.1mm and 
2.5mm. Both types of socket have the 
facility to break one connection when 
the plug is inserted. This is commonly 
used to isolate the battery when the ex¬ 
ternal power supply is plugged in. 

Some appliances have an external 
power inlet socket built into the unit so a 
suitable plug with the correct voltage 
and polarity can be inserted into the 
socket. To make sure that the correct 
polarity is applied, check with the 
manual or open up the case and check 
polarity by following the wires to the 
battery terminals. Generally the red wire 
is positive and the black negative, 
although this is not necessarily the case. 

Neither type of socket, as fitted to 
various appliances, is necessarily always 
wired in the same way. In the case of the 
power plug and socket, for example, the 
outer conductor is frequently positive, 
but some manufacturers adopt the op¬ 
posite convention. 

For those appliances without an exter¬ 
nal power socket one will have to be in¬ 
stalled. Open the case and find a suitable 
free area where a socket can be fitted 
without fouling when the lid is replaced. 
Drill a hole for the socket, and mounting 
holes if needed, and mount the socket. 
Use the circuit diagram (Fig. 3) to help 



Fig. 3: This circuit disconnects the inter¬ 
nal battery when external power is used. 


We estimate that the current cost 
of parts for this project is 

$14 

This includes sales tax but does 
not include the price of the 
plugpack. 


you in wiring the socket from the battery 
connections. When complete the lid can 
be replaced and the plug connected to 
the regulator leads. 

Although we have recommended a 
12V AC plugpack, this is by no means 
the only power source that can be used. 
If voltages below 6V only are required 
then a 9V 200mA DC plugpack can be 
used and this constitutes a considerable 
saving over the 12V AC plugpack. Alter¬ 
natively, the plugpack regulator can be 



The full size printed circuit board 
pattern is shown above. 


used in cars by tapping the 12V via the 
lighter socket. In either case, the rectifier 
diodes are unnecessary and the voltage 
is applied to each side of the 470^F 
capacitor. 

Over all, the circuit has proved to be 
both reliable and effective, with no audi¬ 
ble hum from the audio equipment. In 
fact a similar unit has been powering a 
portable radio for patients in the inten¬ 
sive care ward of Concord Repatriation 
Hospital for several months. * 



service: managers 

Choose ROYEL for 
high reliability 
soldering and 
desoldering 

This Service Station provides both electro¬ 
static protection and independent, direct- 
reading, electronic feedback temperature 
controls for both soldering and desoldering. 

It will allow service technicians to avoid 
many of the problems which lead to customer 
dissatisfaction, such as 

• Electrostatic component damage 

• Poor soldering 

• Lifted pads/tracks 

• Heat damaged components 

• Burnt insulation. 


Fig. 1. CT6 Miniature Soldering 
Pencil. 40 Watts regulated power, 

3mm tip dia. CT7 (5mm tip) optional. 
Fig. 2. CT200 Desoldering Tool. Foot 
Switch operates integral vacuum pump. 
Fig. 3. AL130. Removes or replaces 
multi-pin packages in seconds at 
controlled temperature. 


ROYEL 


Royston Electronics 

N.S.W. (02)709 5293 OLD. (07)277 43 
VIC. (03)543 5122 S.A. (08) 42 6655 
TAS. (002) 34 2233 W.A. (09)3815500 
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A high performance 
AM tunen Pt. 2 


Despite the circuit complexity, construction of our new Play- 
master AM tuner is fairly straightforward. Most of the circuitry is 
contained on three printed circuit boards: the main tuner PCB, 
the main readout PCB and the LED readout PCB. 


by JOHN CLARKE & GREG SWAIN 


By now, you've probably got the parts 
for our new AM tuner together, ready to 
commence assembly. Before diving in 
with soldering iron "a-smoking", 
however, readers should note that some 
of the components used in this project 
can be damaged by careless or 
unnecessary handling. 

In particular, the RF, IF and local 
oscillator coils should be handled 
carefully. Do not idly twiddle the slugs of 
these coils, as they are quite fragile and 
easily broken. The slugs are adjusted 
only during the alignment procedure (to 
be described next month), and then only 
using a plastic alignment tool. 

Similarly, take care not to damage the 
toroids (they are quite brittle) and leave 
the CMOS ICs in their static-protection 
foam until you are ready to mount them 
in position. Because this is a fairly 
complex project, we suggest that you 
take your time and proceed carefully. 
Double-check each step for mistakes as 
you go, and pay particular attention to 
component orientation. 

That's enough sermonising! Let's turn 
our attention to the construction details. 

As already mentioned, virtually all the 


circuitry is accommodated on three 
PCBs. The main tuner PCB carries the RF 
circuitry plus power supply components, 
while the remaining two boards carry 
the digital readout and signal strength 
indication circuitry. The latter two 
boards are soldered together at right 
angles, thus keeping internal wiring to a> 
minimum. 

We'll describe the assembly of each 
board in turn, beginning with the main 
tuner PCB. 

Main Tuner PCB 

This board is coded 82qr12a and 
measures 161mm x 178mm. Before 
actually mounting components, inspect 
the copper side of the board and repair 
any track faults at this stage. You should 
also check that all the holes have been 
drilled, and that the holes beneath the 
two 9817 coil positions are large enough 
to accept the alignment tool (ie, about 
4mm). Holes are not required under the 
other coils, since these have only one 
slug and are tuned from the top. 

The tuner PCB can now be assembled 
according to the parts overlay diagram. 
Mount the low profile components first 


before moving on to the larger 
components. We used PC stakes for all 
external connections to the PCB and to 
terminate all those components which 
are only connected during the alignment 
procedure. These include resistors R1, 
R2, R3 and R4; capacitors C4, C5 and C6; 
and links LK1 and LK2. 

Note that IC6 is a CMOS device, so 
observe the usual precautions. When 
soldering it into circuit, connect the 
barrel of your soldering iron to the earth 
track on the PCB (use a small clip lead) 
and solder the supply pins (7 and 14) 
first. Note also that IC1 is in a metal can 
package, so its leads will need to be 
splayed to suit the dual-in-line holes in 
the PCB. 

Pay particular attention when 
mounting the 3-terminal regulators and 
the FETs, since they are easy to install the 
wrong way round. Pin connection 
diagrams for the FETs, regulators and 
transistors were published last month 
with the circuit diagrams. 

The RF, IF and local oscillator coils are 
all polarised, and can only be mounted 
one way on the board since the two 
centre pins are slightly offset from 
centre. The main thing to watch here is 
that you use the correct coil type in each 
position. You'll find the type number on 
the side of the metal can. 

The 8010 whistle filter coil is not 
polarised and can be mounted either 
way. 

The toroid transformers are all wound 
identically. First, take three two-metre 
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lengths of 0.4mm (26 B&S) enamelled 
copper wire and twist them together 
using a hand drill until the twist 
approaches one crossover every 4mm. 
The triple-twisted (trifilar) wire is then 
wound on the toroid to give about 65 
tight, closely-spaced turns. Terminate 
the start and finish off the winding by 
lightly twisting the ends together for a 
few turns. 

The ends can now be trimmed to a 
length of 35mm and the insulation 
removed from the tip of each wire using 
a sharp knife. One end of the trifilar 
winding can now be terminated in each 
of the three start positions: SI, S2 and S3. 
The corresponding finish wires - FI, F2 
and F3 - must now be identified using a 
multimeter and then terminated in the 
FI, F2 and F3-positions on the PCB. 

It does not matter which end of the 
trifilar winding you actually choose as 
the start. What is important is that you 
identify which start and finish is actually 
SI and FI and so on. Note that S3 and F2 
of coil L5 are connected together in a 
common hole on the PCB. 

The toroid coils are secured using U- 
shaped wire links to clamp the coils in 
position. First, solder one end of the link 
in the hole provided and sleeve the wire 
with 35mm of spaghetti insulation. Now 
terminate the other end of the link in the 
opposite hole, pull it down tight over the 
coil with a pair of pliers, and solder it to 
the PCB. 

The ganged capacitor can now be 
mounted on the PCB using three Va-inch 
Whitworth screws ( 3 / 16 -inch long). Do not 
use longer screws, otherwise they may 
short the capacitor plates. Solder wire 
links between the capacitor lugs and the 
PCB as shown on the overlay diagram. 
There are five connections in all - three 
to the fixed capacitor plates, and two to 
the separator plates. 

Main Readout PCB 

This board is identical to the main 
board used in the Digital Tuner Readout 
described in the October issue. It is 
coded 82fc8a and measures 160mm x 
125mm. 

Note that IC2 is not used here, since it 
is only necessary for the counter to 
cover the broadcast band 
(520-1630kHz). Instead, link LK3 
bypasses IC2 while link LK2 ensures that 
IC3 divides by 10. At the same time, the 
decimal points used in the original 
version are omitted so that the tuner 
displays the frequency in kHz rather than 
in MHz. 

Because switch SI is no longer used, all 
preload encoding links are now wired 
permanently into circuit. These include 
the three links adjacent to IC6 and IC7 
that were previously shown dotted. As 
shown, the links encode the required 
455kHz offset. 

Start construction by assembling the 



components on to the PCB according to 
the overlay diagram. All the ICs face in 
the same direction except for CMOS ICs 
9, 10, 11 and 12. When soldering the 
CMOS ICs, solder the power supply pins 
(8 and 16) first to enable the internal 


static protection diodes. As before, 
the barrel of the soldering iron should be 
connected to the earth track on the PCB 
with a small cip lead before soldering. 

The CMOS ICs are recognised by their 
4029 and 4511 type numbers. 
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Here are four good reasons 
to dbx your sound system 


No matter how good your sound / 
system is, you are limited by one / i 
major thing: the record. I k 

Every normal record is severely 
limited in musical range. 

Compression during cutting I / 

results in half the dynamic range \ \ 
being eliminated. The m 

excitement of the music is lost. % 

This applies to digitally mastered % 
and direct to disc recordings. The 1 
other problem is something you 
hear every time the stylus enters 
the groove: surface noise. We went to 
the source of fhe problem, the cutting 
of the record. We encode the record by 




MODELS 222 AND 224. The benefits of dbx for both disc The 224 further provides simultaneous encode/decode for 

playing and home recording. Your cassette deck's three head recorder off tape monitoring. Both models 

dynamic range increased from 50dB to a staggering 80dB. provide decoding for dbx discs. 



compressing it 2:1. The decoder 
1 expands back in a mirror fashion. In 
this way, the vinyl record can 
achieve a staggering 90dB 
dynamic range, compared to 
50dB achieved on normal high 
quality recordings. Only through 
, dbx can you truly appreciate 
digital recordings. The range of dbx 
!tliscs is growing. There are now over 
150 titles availablejncluding a wide 
variety of Classical, Popular and Jazz 
r ’discs. Hear "The Empire Strikes Back" by 
John Williams, Vivaldi's “Four Seasons" and 
artists such as Oscar Peterson, Dave Brubeck 
and Almeida. 



MODEL 228. This new model provides the noise reduction and disc 
decoding capabilities of the 222/224 with dynamic range expansion 
for your non encoded discs and tapes. Restore the dynamic range 
of records, tapes and radio broadcasts. 



The most advanced dynamic range expander ever 
developed is now more affordable. Three band 
expansion brings new life to your entire record collection. 


Audio Engineers 

342, Kent St., Sydney, Phone (02)29 6731. 

Victoria: (03)44 32 95, Queensland (07) 369 9670 
Western Australia 335 8273 SA. (08) 293 4896 
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Playmaster hffi AM tuner 
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Parts layout diagrams for the 
main readout PCB (above) and 
the LED readout PCB (right). 
Make sure that all links are cor¬ 
rectly inserted, and that the LED 
displays are oriented so that the 
ribbed edge of each display is at 
the top. 


Note that many of the resistors are 
mounted end on, including two adjacent 
to IC1 and 28 adjacent to ICs 9, 10, 11 
and 12. The remaining resistors are 
mounted in the conventional manner. 

We recommend the use of PC stakes 
to facilitate external wiring connections 
to the power transformer and tuner PCB. 

LED Readout PCB 

With assembly of the main readout 
PCB complete, attention can now be 
turned to the LED readout board. This 
board is coded 82qr12b, measures 
146mm x 33mm and accommodates 
the FND500 LED displays, the UAA180 
bar graph display driver iC, and the 12 
Signal strength indicator LEDs. Eight red 
LEDs are used at the low signal (left- 
hand) end of the signal strength 
indicator, while four green LEDs are used 
at the high end. 

It is necessary to install the three wire 
links first, since these are situated 
beneath the LED displays. This done, the 
remaining components can be installed 
but do not solder the leads to the 



-«-«. »»< I »»«?« 


indicator LEDs at this stage. The four 
FND500 displays are mounted flush 
against the PCB and must be oriented so 
that the ribbed edge of each display is at 
the top. 

The 12 indicator LEDs are mounted 
slightly proud of the PCB so that they 
line up with the front surface of the LED 
displays. This is best achieved by 
temporarily mating the LED readout PCB 
with the front panel. Carefully push the 
FND500 displays through the front panel 
cutout until they sit flush with the surface 
of the panel, then adjust and solder each 
of the indicator LEDs in turn. 

Exercise care when soldering the 
indicator LEDs — the leads are very close 
together so it is all too easy for the 
solder to bridge across to an adjacent 
pad. 

Chassis wiring 

A standard rack mounting cabinet 
measuring 430mm x 255mm x 88mm is 
used to house the new Playmaster AM 
tuner. This is fitted with a matching black 
anodised front panel with white silk- 





screened lettering for a really 
professional finish. To make the job 
easier, the front panel is supplied pre¬ 
punched. 

We will assume that the chassis is also 
supplied pre-punched. 

The first job is to solder the main 
readout PCB to the LED readout PCB. To 
do this, attach the front panel to the 
case, insert the FND500 displays and 
indicator LEDs into the cutouts, and 
screw the four 25mm standoffs to the 
main readout PCB. The main readout 
PCB can now be positioned in the case 
and a pencil used to mark where the two 
boards intersect. 

Remove the two boards from the case 
and tack solder two of the mating bus 
pads together, making sure that the two 
boards are at right angles. Before going 
further, check that the boards are 
soldered together in the correct position 
by testing the assembly in the chassis. 
Readjust as necessary, then solder all the 
pads together. 

The various items of hardware can now 
be installed in the chassis according to 
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PC ARTWORKS 


Playmaster hifi AM tuner 



Here are actual size artworks for the main tuner PCB (above) and the LED readout PCB (below). A 
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NEW! NEW! JAYCARf 


COOLING FANS' 

240VAC 


new 


Quality Ball Race construction, now you 
pay no more for quieter, much longer 
lasting and more efficient ball-bearing 
fans from Jaycar! 


i/ATTS - 80x80x42(d) 

’ 24.95 

13.5 WATTS - 119x119x25(d) 

$ 2Z5 1 ) 



low cost balanced, 
mic transformer V 


Sensational price for 
shielded unitll 
Until now you had to pay 
shielded balanced tranny! 

— 2-600 ohm (CT) input/output 

— 50k output/input 

— Can be used either way round 

— Standard 9mm bushing mount 

— Colour coded leads. 

Don't pay over $30111 


fortune for 


17 5 




CannonXL 

connectors-great 
new range * * * 


... Je line 
3 pin female line 
3 pin male chassis 
3 pin female chassis 

5 pin female line 
5 pin male chassis 
5 pin female chassis 
240V Mains line 
240V mains chassis 
3 pin male right angle line ( 

3 pin female right angle lim 
3 pin female line (Neutrik) 

3 pin male line (Neutrik) ^$3.95 


PRICE 

$3.50 

$3.95 

$3.25 


V V V V V V- V 

AT LAST!! INTERNATIONAL STANDARD 
(IEC 320) 240V APPLIANCE CONNECTOR 


IEC 320. 

— Front or rear panel i 

— 240V AC 6A rating 

— Accepts IEC 320 International power cords’ 1 

— Simplifies 240V wiring. 

— Quick-connect/solder on terminals. 

We also have the IEC 320 line plug assembly 
for ONLY $4." 


ed V 

>iy 

_I ---' 



NEW! INSULATION DISPLACEMENT 
CONNECTORS & RIBBON CABLE!! 

I.D. Insulation displacement. The quick and reliable way of making 
multiple connections to computer peripheral connectors. 

Great for Disc Drives, Printers etc. Crimp them yourself and save a 


CONNECTORS; 

16 pin DIP HEADER $ 1.99 

24 pin DIP HEADER $2.50 ^ 

P.C. Edge Connector 34 way 4^ 

(Suits 554" Disc Drives) $8.50 ^ 

25 Pin Cannon 'D' Male $8.95 

25 Pin Cannon 'D' Female $8.95 

CABLE; 

16 way $1.50/metre 

25 way (suit DB25's 8i 24 way DIP) $2.50/metre 
34 way for Disc Drives $3.45/metre 


Keep your precious, 

(and expensive) maga¬ 
zines in order for easy 
reference. Smart blue 
colour with gold lett¬ 
ering. Heavy gauge and 
richly chromed metal 
fittings. 

LOW IMPORT PRICE 
ONLY $4.95 
4 up $4.50 each 

“ LOW CAPACITANCE SCREENED - ” 
CABLE 

asked for it! This is the same hitfi- 




quality screened cable 
5000 Blueprint preamp. W 
of requests from people 
grade their preamp etc. As we have said 
before it's not cheap. But it is good. 

1-99m 99c/metre 
100m+ 80c/metre 

Capacitance is about half 
cheap screened 





3 pin male line (Neutrik) m $3.95 ■ m m 

superbrighTLED 


The average 15 cent LED has a light output of 
0.8mCd (milli Candelas) at 20mA. 

Can you imagine a 200mCd LED? (at 20mA)? 
Well if you can't — buy one and find 0 "» 

They are ideal for panel illumination 
low current work. (They will still give usefi 
light at ImAI). 


URGENT. WE HAVE SECURED A QUANTITY 
OF 240V. DISCO STROBES, NOT KITS. 
BUILT-IN WOODGRAIN CABINET. 0-12 
FLASHES PER SECOND VARIABLE. BRAND 
NEW BUT REWORKED Q.C. CONTROLLED 
STOCK. ALMOST 1/3 OF NORMAL PRICE. . . 
NOW ONLY $12.50 WERE $36.50. 
low you can draw pcb patterns, component 

overlays, block diagrams etc., professionally 
with the "Linex" design template. 

Each template is precision die-cut & designed 
for use with a 0.5mm pen. The template has 
clearance pads to avoid smudging. Dozens of 
symbols are provided including:— *IC pads 
• CJ -*- '* •‘5, .156 fii .2") 



very < 1? up °r ly 2 • Edge connectors (.1. .125, .1!_ 

sefiji S ®2c each.> • TQ-3 & TO-66 outlines 1 all TO-5_ 

1 L./VAWA..Ay-v/sr** IC'S * Multiturn pots * TO-92, TO-220 etc 
Most capacitors & resistors. 


1:1 (same size art) $18.95 
2:1 (2x size art) $29.95 
Both complete with plastic 
protective wallet 


SEE OTHER JAYCAR ADS FOR ADDRESSES AND PHONE NUMBERS 
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Playmaster htfS AM tuner 



the wiring diagram. Before mounting the 
tuner PCB, it is necessary to fit the 
reduction assembly to the tuning 
capacitor shaft. The wiring diagram 
shows how the reduction drive is 
secured to the gang using a 30mm-long 
'/a-inch Whitworth screw, three nuts and 
a 19mm brass standoff. 

The tuner PCB is installed in the chassis 
using four 19mm brass standoffs. In most 
cases, it will be necessary to file down 
the standoffs slightly so that the 
reduction drive shaft is centred in the 
front panel hole. On no account should 
the reduction shaft short against the 
front panel, since this will upset the 
tuner operation. 

A substantial heatsink is required for 
the 7805 3-terminal regulator on the 
main readout PCB. This is fashioned from 
a 70mm x 65mm sheet of light gauge 
aluminium, as shown in Fig. 1, and 
bolted to the chassis using machine 



Fig. 1: use this diagram to fashion a 
suitable heatsink for the 7805 3-terminal 
regulator (main readout PCB). 


screws and nuts. The readout PCB 
assembly can now be permanently 
installed in the chassis but note that you 
may have to drill new mounting holes at 
the front of the board so that they line 
up with the chassis holes. (We found it 
necessary to move the mounting holes 
back about 10mm to clear a small lip at 
the front of the chassis.) 

A mica washer and an insulating bush 
must be used to electrically isolate the 
7805 regulator from the chassis. Smear 
heatsink compound on the mica washer 
and regulator, then bolt the regulator to 
the heatsink as shown in Fig. 2. Finally, 
use a multimeter to check that the metal 
tab of the regulator is indeed isolated 
from the chassis. 

Use medium duty, 10mm x 0.2mm 
hookup wire for the low voltage power 
supply wiring and light duty, 10mm x 
0.12mm insulated wire tor the 
connections to the antenna sockets and 
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CHASSIS WIRING 



View inside the assembled AM tuner. Note the heatsinking arrangement for the 7805 3-terminal regulator. 


attenuator as well as the wide/narrow 
switch. 

Shielded audio cable is used for the 
connection between the tuner PCB and 
the RCA sockets. Be sure to solder the 
0.1 /xF capacitor between the chassis and 
ground of the RCA sockets since this 
bypasses much high frequency noise. 

Fit the mains entry hole with a grom¬ 
met and pass the mains cord through it. 
Anchor the cord securely with a cord 
clamp and connect the earth lead 
(green/yellow) to a solder lug bolted to 
the chassis. Make sure that paint is 
removed from the area of the chassis 
around the earth connection to ensure a 



Fifl.2 


Fig. 2: mounting method for the 7805 
3-terminal regulator. 


good contact. The active (brown) and 
neutral (blue) leads are connected to an 
insulated terminal block. 


Complete the mains wiring to the 
power switch and transformer primary 
using 250VAC rated insulation hookup 
wire. Fit the three terminals of the mains 
switch with push-on sleeving to avoid 
the danger of accidental contact with the 
mains supply. 

Next, month we shall describe the 
alignment procedure and a simple 
CMOS RF oscillator to facilitate this task. 
Note that the only essential measuring 
instrument required is a multimeter. 
NOTE: The following parts should be ad^ 
ded to the parts list published last 
month: 3 x 3-30pF trimmer capacitors 
(Philips 808); 1 x 4066 CMOS switch. $ 



GOOD READING 

Interesting — relaxing — informative 
Brought to you by the same team that 
produces “Electronics Australia” 

IN THIS ISSUE 

• Musicals — from Broadway ... to video. 

• Stereo TV sound is in sight. 

• Ingrid Bergman — memories of a great actress. 

• A look at Sharp’s VHS-C and the Sony SLF1E VCRs. 

• Hitachi VT-9500 VCR review. 

• Review current video cassettes — and much more. 
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A tale of two Sanyos: same symptoms, different fault 


When two sets of the same make and model exhibit the same 
symptoms it is odds on that they are both suffering from the same 
fault. Odds on, yes; but a sure thing, no. Every once in a while 
Murphy plays a dirty trick, as he did on me on this occasion and, 
incidently, handed me one of the potentially most embarrassing 
jobs I have had for a long time. 


It all started with a perfectly routine 
call — from a new customer, incidently — 
which simply described a failed colour 
TV set. By asking the usual routine ques¬ 
tions I learned that it was a 63cm Sanyo 
set, about three years old, which had 
neither picture nor sound. It had shut 
down while the family was watching it, 
and started making a little clicking sound 
inside the cabinet. 

When I eventually came face-to-face 
with the monster - and I use that word 
with sbme feeling - it turned out to be 
the Sanyo model CTP8604; one that I 
had not had a great deal to do with at 
this time, though I was familiar with the 
earlier model, the CTP7601, and describ¬ 
ed a strange fault in one in my 
September 1982 notes. 

The clicking sound the customer had 
mentioned was, as I had assumed and 
which the reader has probably also iden¬ 
tified, the power supply in a hiccup con¬ 
dition. Somewhere, something had fail¬ 
ed and was loading the power supply ex¬ 
cessively. All I had to do was find out 
what. 

THE LINE OUTPUT STAGE? 

Along with the power supply itself, the 
most vulnerable part of most colour TV 
sets is the line output stage. With the 
relatively high voltages involved this is 
the place where most breakdowns oc¬ 
cur. Even so, finding the exact culprit is 
not always easy. It is seldom that the 
fault can be measured directly with a 
multimeter; the usual approach is to 
disconnect suspect components or sec¬ 
tions until the power supply holds in, 
then narrow it down from there. 

In this case my first step was to 
measure the main HT rail, which should 
have been 120V, and try to get some 
idea of the severity of the fault from the 


voltage actually being produced. In fact 
it turned out to be swinging up to about 
60V each time the supply cut in, sug¬ 
gesting that the fault, while severe 
enough to upset the power supply, was 
something less than a dead short. 

I had made this measurement at the 
juction of C485, a 100/iF filter capacitor, 
and R483, a 10 ohm safety resistor 
(though it is not shown as such on the 
circuit). Significantly, this hadn't tripped, 
but it was an easy place to break the cir¬ 
cuit to the line output system, by lifting 
one side of R483.1 was thinking in terms 
of a faulty line output transistor, or a faul¬ 
ty tripler, either of which can produce 
this kind of loading. 

And it seemed I was on the right track. 
When I switched the set on again the 
power supply held up, the HT line came 
in at a little over 120V, and we had 
sound. The next easiest thing to do was 
to unplug the tripler, re-connect R483, 
and try again. But this didn't work; the 
power supply cut out again even without 
the tripler. 

This suggested that the line output 
transistor, Q481, was the next most like¬ 
ly culprit, but this wasn't quite so easy to 
check in situ, due to the low DC 



resistance in the associated circuitry. Un¬ 
soldering the base and emitter leads 
solved this problem and allowed me to 
test it. Unfortunately, it tested OK, thus 
squashing my line of reasoning 
somewhat. 

So where did I go from here? In fact, 
there isn't a great deal more to go wrong 
in this part of the set, and I was 
somewhat reluctantly beginning to 
suspect the line output transformer 
(T902). Whereas some sets generate a 
number of voltages from tappings and 
windings on the line output transformer, 
and failure in any one of these circuits 
can shut the power supply down, this cir¬ 
cuit appears to have only one such 
circuit. 

This involves diode D482 from pin 9 of 
the transformer, and which generates an 
18V supply for the signal unit. I checked 
the diode and associated filter com¬ 
ponents, but could find nothing wrong. 
So was it the line output transformer? 
The trouble was I didn't have a spare, 
either with me or in the shop. Otherwise 
I would have tried a new one quick 
smart, for they are an easy unit to fit. 

NEW TRANSFORMER 

At this point I decided to bail out for 
the moment. The easiest thing to do was 
order a new transformer and fit it. If it 
worked - fine. If it didn't it would be 
time enough to start worrying about 
more subtle faults, while a spare 
transformer in stock wouldn't go amiss. 
So I advised the customer that I would 
have to order a spare part and that it 
might be a couple of days before I could 
get back to finish the job. He seemed to 
accept this philosophically. 

And this is where one strange aspect of 
this story began. Back at the workshop, 
and before I had had time to send off the 
order for a replacement transformer, 
what should turn up, from one of my 
regular customers, but the same make 
and model of set with exactly the same 
symptoms; no sound, no picture, and a 
hicupping power supply. 

I didn't regard this as too much of a 
coincidence until I started making some 
measurements, only to encounter exact- 
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ly the same results; about 60V on the 
120V rail, no change when the tripler 
was unplugged, a normal 120V rail when 
the R483 safety resistor was lifted, no 
fault in the line output transistor, and no 
fault around the D482 circuit. 

I amended the order to read two line 
output transformers. 

They didn't arrive for a couple of days 
and, by that time, the owner of set No.1 
had phoned to say that the family would 
be out of town for a week or so, and 
they would let me know when they 
returned. Well, at least that would give 
me some breathing space in the event 
that the fault in set No.2 turned out to be 
something other than the transformer. 

As I have already mentioned, fitting a 
new transformer is a simple job in these 
sets, for which the makers are to be 
commended. There is only one moun¬ 
ting bolt and the leads are wire wrapped 
on the terminals. A few minutes work 
with a pair of cutters and a soldering iron 
and the set was ready to go. I left the 
tripler unplugged, crossed by fingers, 
and switched on. 

I heaved a sigh of relief as every¬ 
thing came up as I had hoped; nor¬ 
mal 120V rail, sound, and EHT as far as 
the tripler terminals. I switched off, plug¬ 
ged in the tripler, and tried again. 
Whereupon the power supply promptly 
shut down again and it didn't take a 
genius to work out that the tripler was 
shot. 

So now I had to order a replacement 
tripler and I didn't have to speculate for 
very long on the wisdom of ordering 
two. I could just imagine my embarrass¬ 
ment if I turned up to repair set No. 1 
with a replacement transformer, only to 
find that I needed a new tripler as well. 
That would only cause further delays, 
which would be bad enough with a 
customer I knew, but unthinkable with a 
new one I was trying to impress. 

The new triplers turned up in due 
course and I lost no time in fitting one to 
set No.2 in the workshop. And this time 
everything worked; all that was needed 
was a routine touch-up of picture 
geometry, convergence etc, and the set 
went back to the customer. All that re¬ 
mained now was to tackle set No.1, but I 
felt reasonably confident that I had 
covered all eventualities. 

The chance to confirm this confidence 
came a few days later when the 
customer phoned to advise that he was 
back home and, naturally, would like the 
set fixed as soon as possible. So, armed 
with tripler and transformer, I duly 
knocked on his front door. Before com¬ 
mencing the job I warned him that, bas¬ 
ed on a recent experience, the job might 
turn out to be more expensive than I had 
originally indicated. He simply shrugged 
his shoulders and said, "go ahead". 

As before, fitting the new transformer 
took only a few minutes and, once again 


I unplugged the tripler, crossed my 
fingers, and switched on. And, once 
again, everything worked; normal 120V 
rail, sound, and EHT up to the tripler. 
Then I plugged the tripler in and tried 
again. And - surprise, surprise - 
everything held and I sensed that we had 
normal EHT. So the tripler was OK after 
all. Oh well, I could always use a spare. 

All that remained now was to give the 
picture a routine touch-up and I could be 
on my way. Except that when I moved 
around to the front of the set there 
wasn't any picture. What a let-down! 
Still, I had to put on a brave face and 
carry on as though this was quite normal 
at this stage of the job. But what was I 
looking for now? 

I felt reasonably sure I had normal EHT 
but, to make sure, I fished out the EHT 
probe and checked it. Sure enough there 
was a good 23kV at the ultor, which 
should have been plenty. What about 
the G2 voltage? Yes, that checked out 
OK as well. That suggested the R,C,B, 
outputs as the next most likely cause of 
picture tube cut-off. 

Sure enough, there was clearly 
something wrong here. According to the 
circuit, voltages at the collectors of these 
three transistors, Q281, Q282, and 
Q283, ranged between 120 and 140V, 
whereas they were sitting on 180V plus. 
Well, at least I was making some pro¬ 
gress, but what was upsetting the three 
stages? 

A COMMON SOURCE 

The fact that all three stages were af¬ 
fected suggested that it was coming 
from a common source, and the most 
likely common source was the video 
chain supplying the luminance to all 
three stages. This signal starts at the first 
video amplifier, Q200, and goes via the 
second video amplifier, Q172, and the 
third video amplifier, Q173, and thence 
to the emitters of the R,G,B, output 
stages. The chrominance signals are fed 
to the bases of these three stages from 
the R-Y, G-Y, and B-Y amplifiers in the 
demodulator chip. 

The video chain, as is fairly common 
these days, was direct-coupled from the 
first stage right through to the emitters of 
output stages, meaning that even a small 
voltage error at the beginning of the 
chain could have marked effect at the 
end of it. I made voltage measurements 
along the chain and up to the base/emit¬ 
ter circuits of the output stages. 

This wasn't very conclusive. Some 
voltages were spot on, others were a lit¬ 
tle off, but seemed as though they 
should be close enough. But how close 
is close enough in a direct-coupled cir¬ 
cuit that you've never seen before? 

Then I had another idea. Could I brute 
force the video chain into working and 
thus, possibly, gain a clue as to what was 
working and what wasn't? One of my 


COLOUR TV 
CHANGE OVER 
MODULES AND 
SPARES 


HMV EMI C211I212 

Power supply 
Horizontal 
Vertical 

HMV EMI C221 

Power supply 
Horizontal 
Vertical 
PYE T29/T30 
Scan & Signals 
Philips & Kries. Early 
Power supplies 
P/Supply controls 

Other models available 

RANK 

All deflection boards 
SHARP 
Horizontal 
26" BLAUPUNKT 
Early version 
P/supply & mains unit 
Remote receiver 
Remote H/Piece 
Complete chassis 
TYNE 

Convergance 
EHT + P/Supply 
NATIONAL CP2000, TC86 

Power supply 
Vertical 
Video 

SONY K1830 

Board A 
Board D 
Board E 
Board F 

HANIMEX HCT26-700 

Line scan 
Field scan 
Decoder 

GEC 2213 & 2621 & 2612 

PC706 Complete 
PC737 
PC687 
PC470 
PC656 
PC475 
LUXOR 
All P/Supplies 

NEW PARTS 

EHT transformers to suit Blaupunkt-Luxor- 
Nordmende-GEC 22" - All $32 each 
Philips & Decca — $36 each 
HMVC211/212 — $30 HMVC221 — $24 

LARGE RANGE OF OTHERS AVAILABLE. 

New remote control handpieces to suit Luxor- 
Blaupunkt-Nordmende-GEC-ITT/Greatz-Saba- 
Loewe-etc., all with 2 year warranty $68 each. 
When ordering parts please specify clearly model 

Large range of spares in stock new & second 
hand 

SPECIAL triplers Philips type $10 ea. 


Send cheque or money order to: 

T.T.V.S., 

159 Queens Parade, 
Clifton Hill, Vic. 3068 
Ph: (03) 489 1168 
Minimum Order $35. P/P $3 
Orders over $100 Post Free. 


$38 change over 
$45 change over 
$22 change over 

$32 change over 
$24 change over 
$53 change over 

$53 change over 
$18 change over 
$15 change over 


$48 change over 
$24 change over 

$28 change over 
$28 change over 
$48 change over 
$35 change over 
$80 change over 

$38 change over 
$48 change over 

$30 change over 
$30 change over 
$48 change over 

$48 change over 
$36 change over 
$48 change over 
$48 change over 

$53 change over 
$48 change over 
$48 change over 

$53 change over 
$53 change over 
$48 change over 
$38 change over 
$38 change over 
$53 change over 

$30 change over 
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I — Continued 


contributors pulled this stunt when he 
was faced with a cut-off problem in a 
Rank Arena. (January 1981.) 

I armed myself with a 1 kfi resistor on a 
flying lead connected to chassis and, for 
a start, connected this to the emitter of 
the third video amplifier. This was 
enough to bring up a faint image and, 
thus encouraged, I Went straight to the 
first video amplifier and found that, by 
connecting the Ikfi to the base I could 
produce a perfect picture. 

Well, at least that seemed to rule out 
any faulty transistors in the video chain, 
but did seem to confirm that there was a 
faulty DC condition somewhere. By now 
I was becoming suspicious of another 
stage- in the video chain; Q174, an 
automatic beam limiter (ABL) stage. 
Once again, voltages seemed to be dose 
enough, but were they? 

I decided to remove the transistor and 
see what happened. This was a simple 
job and it worked; the set immediately 
came back to normal and produced a 
first class picture. I checked the transistor 
and it measured OK but, just to be on 
the safe side, I replaced it with a new 
one. But this did no good, the set still 
would not work with the transistor in 
circuit. 

In hindsight, the next few steps should 
have been easy, but they weren't. The 
problem was one that had been bugging 
me right through the job, and involved 
the circuit diagram I was using. This was 
not a manufacturer's issue, but a com¬ 
mercially reprinted one published as a 
service manual. Nor is the problem the 
publisher's fault. He has done the best he 
can in a very awkward situation. 

In common with most modern circuits 
the original was quite large; too large to 
allow it to be reduced to a one page size 
and still be usable without a magnifying 
glass. So the only thing left is to break it 
up into sections, with plenty of overlap 
at the breaks. In general this works, ex¬ 
cept for one thing. Modern circuits are 
so complex that the draughtsmen in¬ 
variably resort to the trick of terminating 
various leads in arrows and identifying 
codes, to be matched with another ar¬ 
row and code on the other side of the 
circuit. 

This isn't too bad when you have all the 
circuit in one piece, although, to me, the 
arrows never seem to point in the right 
direction. But when the circuit is broken 
up, the arrows become completely 
meaningless. In this case a lead from the 
base of the beam limiter stage leads off 
the signal unit board to an arrow and is 
coded as 1AB, with the arrow indicating 
that it goes to 6AB. 

Fair enough I suppose, but do you 
think I could find 6AB? I don't know how 


much time I wasted looking for it. It 
seemed like hours (it wasn't, of course) 
but, with the customer in the same 
room, I was close to panic a couple of 
times. When I did find it it turned out to 
be on the neck board of the picture 
tube, rather than the deflection unit 
board where I had expected it to be. 

As soon as I realised this I went straight 
to the neck board, pulled it off — and I 
knew the search was over. Staring me in 
the face was a slightly discolored elec¬ 
trolytic with, as they say, its inside out¬ 
side. More precisely it was a 4.7/iF elec¬ 
tro, C603. It forms part of a voltage 
divider network on the negative end of 
the EHT winding and which supplies, 
among other things, the G2 voltage. 

But it also supplies a much lower 
voltage to the base of the beam limiter 
transistor and, without having to delve 
too deeply into the finer points of circuit 
operation, it was obvious that the circuit 
couldn't work without it. In fact, it prov¬ 
ed to be open circuit and I imagine that, 
without it, pulses were being fed to the 
beam limiter, at line frequency, which 
cut the system off without the cause be¬ 
ing very obvious at DC levels. 

Naturally, a new capacitor fixed the set 
and, after a routine touch-up, I said 
goodbye to a happy customer. 


After that, I think something in lighter 
vein is called for. Fortunately, one of my 
consistent contributors, Mr J.L. of 
Tasmania, recently submitted a series of 
short anecdotes dealing with the strange 
behaviour of some customers. I can't 
cope with them all this time round, but 
here are some of the shorter ones. 

A colleague once said, over a quiet 
glass of lunch, that servicing would be a 
wonderful job if it wasn't for the 
customers. He related some stories 
about his oddball clients and, after he 
had gone, I thought about some of the 
people I had met over the years. 

The first is the "fresh air fiend". She had 
called me to look at improvements to 
her antenna system. I arrived at 9am on 
a cold foggy winter morning. (This is 
Tasmania, remember. Ed.) I could not 
see the antenna for the fog so I went to 
the door, expecting to be able to warm 
up while I inspected the interior layout. 

But no. All the windows and doors 
were open and she was wearing light 
summer clothes! I shivered my way 
through the inspection and said I would 
come back when the fog cleared — like 
next summer. 

Then there are the "dog lovers"; nice 
house, nice family, and quite charming 


But there are still a few points to be 
considered. One concerns the problem I 
had with the sectionalised circuit. I was 
subsequently able to view the whole cir¬ 
cuit in one piece and imagine how I felt 
when I discovered that the draughtsman 
had very thoughtfully labelled 1AB/6AB 
'To Picture Tube Socket Unit". 

Why hadn't I seen it? For the simple 
reason that this was where the circuit 
had been cut, leaving the 6AB on one 
page and the instruction on another. Oh 
yes, it was on another page all right, 
together with an appropriate amount of 
overlap, but this portrayed the power 
supply circuit (apart from the extreme 
left hand edge) and I had no reason to 
give it a second glance. 

OK, I'll know better next time. 

The other point concerns the likely se¬ 
quence of events in both sets. What hap¬ 
pened first? Did the capacitor in set No.1 
fail' and take out the line transformer? Or 
did the transformer fail and produce a 
spike that wrecked the capacitor? My 
guess is that it was the latter sequence 
but, then, it might just have been 
coincidence. 

And set No.2? A faulty tripler that took 
out the transformer? Or a transformer 
failure that wrecked the tripler? Again, 
my guess is for the latter sequence. But, 
if both guesses are correct, why the 
tripler in one case and the capacitor in 
the other? 

Your guess is as good as mine. 


customers - except that they have three 
large dogs which live inside all winter. 
Last time I called the atmosphere in the 
house was so overpowering that I felt I 
just had to open something. The trouble 
was that the window frames had been 
painted over years ago and the windows 
hadn't been opened since. 

And one I dread hearing from is "the 
perfect host". As soon as I enter the 
house he opens a bottle and insists that I 
join him glass for glass until the job is 
done. I think he enjoys having a major 
breakdown in his TV set because it takes 
longer to fix and he gets more drinking 
time. 

Then there was "Mr Plug". He had an 
ancient radiogram that stopped working. 
He decided that a valve had failed and 
that he could replace it himself. He saw a 
notice on the back of the cabinet which 
said, "Remove the power plug before 
making adjustments or changing valves." 
So he did; he took the power plug off the 
lead and couldn't get it back on again! 

And it wasn't a valve. 

Thank you J.L. I think all those are good 
for a chuckle, particularly the last one. 
There are others, but that's all we have 
room for this month. We'll hold the 
others over for the present. 3 
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The oddballs a serviceman meets 
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MONSTER RESISTOR 
PACK - INCREDIBLE!!! 

and e 2 watt'typls. 1 ’?^"5% 2%an 
1% types. Carbon and wirewound 
types!! What a knockout!! 

A must at 
only $4.00!! 

MONSTER CAPACITOR 
PACK 

Half a kilogram of brand ne 



polyesters, ceramic and styro types. 

Well over 100 per bag. Craeylf 

GRAB EM natal) va'u” Tmi 
only $5.00!! 

MONSTER POT PACK 

Huge selection ofjxrtsjncludin^ ~ 



HEATSINK ? SELLOiyr/ MONSTER RELAY PACK 


6.5mm STEREO 
JACK PACK 


We are selling a pack of 5 for only 
$2.50. That’s around half price!! 

5 JACKS for $2.50 

THUMBWHEELS FOR 


quantity of superb The 
heatsinks at under half_ K . 

You get: 2 precision machine* 
Thermalloy T05 heatsinks. 2 
Thermalloy T0220 heatsinks, 
normal total value over $6.00 

$£.75 

AUDIO LEAD 

We've put together these s 
audio lead packs at a tract 

PARTDESCRIPTION “ 

NO 

A 5 pin DIN plug to 5 pin DIN plug 
D 3.5mm plug to 2 alligator clips 
F 5 pin DIN plug to 4x6.5mm plugs 
I 6.5mm plug to 2 x 6.5mm sock-*- 
K 5 pin DIN plug to 3.5mm plug 
M 5 pin DIN plug to 4 x RCA plu. 

CUKorc .... .K.rni-AO « V n/l .. 




--- >d relays. Huge 

tion. 12, 24 and 48 volt types. 
:h at least $50.00 But look at 


only $5.00!! 

TAG TANTALUM 
PACK. WOW!!!!! 


values (12 in all) 3.3uF 16V, 4 7pF 
25V, lOOpF 6.3V. Normally you 
would pay around $5.50. Cook at 


12 tantalums $1.95 

Normal cost approx $5.50!!! 



</> normal costu ELECTRO SALE 1 

Hinh rrnalitii MK QTHI Fr ID 


wide. Scoop price!! 

5 FOR $10.00!! 


a POLE OIL SWITCH.. 

TL ‘“ lality 8 pole D1L switches 



V2 PRICE!! 



PLF-2V-3RA-501 (3A) 

PL F-2 V-5RA -501 (5A) 

SOLID STATE RELAY 



....... 

22000 


$3 50 
$4.00 
$4.00 
$4.00 
$5.00 
$550 
$3.50 

$5.00 

$6.00 

$5.75 

$7.50 

$10.00 

$6.50 

$10.0 

$9.00 

pi 


25 SNGAMO ( 


Mounting clips 
only $1.00 each!! 

This is probably your last chance to buy these brand 
new computer grade electros at around half normal 
cost. We made a scoop purchase of Philips, 

Sprague and Sangamo electros, but they won’t last 
much longer. Order now to avoid disappointment!! 

CAP WKG. MAKE DIA HEIGHT PRICE 
MFD. VOLTS MM MM 

500 250 SPRAGUE 35 80 *5 on 

200 SPRAGUE 35 
50 SNGAMO 35 
60 SPRAGUE 35 
50 SPRAGUE 35 
50 SNGAMO 35 
75 SNGAMO 35 
75 SNGAMO 35 
30 SNGAMO 35 
25 SNGAMO 35 
35 SNGAMO 35 
35 SNGAMO 35 
25 SNGAMO 35 
40 SPRAGUE 35 
60 SNGAMO 50 
40 SPRAGUE 50 
60 SPRAGUE 65 
25 SPRAGUE 50 
40 SPRAGUE 50 
3 SNGAMO 35 
25 SNGAMO 45 
6.3 PHILIPS 35 
10 PHILIPS 35 


36000 20 SNGAMO 50 

39000 25 SNGAMO 50 

39000 30 SPRAGUE 50 

44000 35 SNGAMO 75 

47000 10 PHILIPS 50 

47000 25 PHILIPS 65 


67000 10 SNGAMO 50 

70000 50 SNGAMO 75 225 



SNGAMO 65 85 


J7.00 

$13.00 

$15.00 

$20.50 

$18.00 

$10.00 

$12.00 


SPfiAQUE 

Com pu LYTIC 

32DP, 

14000- 4O0C 
7947L 4502 
MACE IN USA 


L. 


SHERIDAN ELECTRONICS 

164-166 Redfem St., Redfern NSW 2016. Phone (02)699 6912, (091AQQ 5099 
Mail Orders to Dept EA, PO Box 229 Redfern NSW 2016 

Trading Hours:- $!on sn ? ote: We re9 5 et w f ca T ot ® ue quantity I 

Mon-Fn 9am-5 30pm |l 0 00 $ $24 99 $4 00 dlSCOUntS 0,1 Ciedit Card Phases. 

“V _ 9am-7pm $ 2 560-$49 99 !! $6 00 Credit Cards: We accept both BankCard and I 
Saturday 9am-12noon $5aOO-$99.99 $7.00 American Express 1 
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The dazzling new 
"LED Head" lightchaser 


LED chasers have been used in some weird and wonderful 
devices over the years but few have been as outrageous as this 
project. In our uncompromising quest for state-of-the-art 
electronic gimmickry we have designed an electronic headband 
utilising the LED chaser. The circuit is quite compact and simple 
and could, of course, just as easily be used to adorn a sun visor or 
any other likely item. 

by COLIN DAWSON 


We are assuming, however, that most 
constructors will opt for the LED chaser 
headband, and in honour of these in¬ 
novators, we have christened the project 
"LED Head". Why LED Head? Well, there 
aren't many names suitable for a project 
that sets light emitting diodes chasing 
around the pre-frontal lobe and anyway, 
it seemed like a Bright Idea! 

This project is quite similar in concept 
to the Boggle Goggles, presented in 
December '82. In fact, it would make a 
perfect accessory for the well dressed 
Boggle Goggler! It should prove very sim¬ 
ple to construct, and in most cases will 
be one of the cheapest projects you can 
build. The actual chaser circuit, including 
a box, should not cost much over $10. 
The only additional expenses are a bat¬ 
tery and suitable headband. 

The LED Head has a big advantage over 
the Boggle Goggles in that the wearer is 
not significantly incapacitated whilst 
demonstrating them. You can go about 


your business as normal. For this reason 
we anticipate that the LED Head may be 
used for rather long continuous periods. 
This, of course, makes a fairly heavy de¬ 
mand on the power supply which may 
not be met by the 216 9V battery. This 
battery will give a useful life of about 
one hour of continuous use, and is the 
only battery which will fit in the small 
plastic utility box. If its capacity is inade¬ 
quate, the solution is to use an external 
battery pack. An alternative would be to 
use a bench power supply but this may 
present a problem if you wish to lead a 
conga at a party! 

Giving the impression of movement to 
a string of lights, chasers produce an ap¬ 
pealing effect. Besides the well known 
commercial applications, they are 
almost mandatory on the control panel 
of science fiction space ships. To the 
technically uninitiated, such displays are 
synonymous with computers, death rays 
and other devices of unfathomable com¬ 



While he may. look like a lunatic being 
restrained, this brave fellow is regarded 
as a leading light among his colleagues. 


plexity. In fact, this circuit is quite simple, 
but only "Electronics Australia" readers 
need know this. 

It is possible to impart the impression 
of movement to any number of lamps in 
a "string" by wiring them in groups of 
four. It is then only necessary to use a se¬ 
quential four pole switch (or its elec¬ 
tronic equivalent) to switch the lamps in 
sequence. At the first switch position, 
only the first lamp from each group is on 
and at the second position, only the se¬ 
cond lamp should be on, and so on. By 
placing several groups of lamps end to 
end, movement appears continuous 
from one end of the array to the other. 

The circuit employed in this project is 
almost identical to our Electronic 
Christmas Decoration of December 
1981. The main difference is that the 
printed circuit board has been remodel¬ 
led to fit into the smallest plastic utility 
box. Mounted on this printed circuit 
board are two ICs, four transistors and 
just a few other components. This part of 
the circuit can be considered as three 
parts: an oscillator (IC1); a divider (IC2), 
and a buffer/driver section (the four 
transistors). 

IC1 is a 4011 quad two input CMOS 
iNAND gate. This may sound rather daun¬ 
ting, but it simply means that the 1C has 



The LED chaser circuit and type 216 battery fit into the smallest size plastic utility 
box. The switch is wired between PCB and positive terminal of the battery. 
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four NAND (Not AND) gates, each gate 
having two inputs. In this circuit, only 
three of the gates are used, with the in¬ 
puts to the fourth gate tied permanently 
low. By tying the inputs of a NAND gate 
together, the gate can be made to 
operate as an inverter ie, its input is in 
the opposite state to its output. 

Referring to the circuit diagram, it can 
be seen that three such inverters, ICIa, 
1b and 1c, are connected in series. A 1/xF 
capacitor and a 27kl2 resistor are con¬ 
nected between the outputs of ICIb (pin 
4) and ICIc (pin 10). Since these two out¬ 
puts will always have opposite polarity 
(because ICIc is an inverter) the 
capacitor will be charged in one direc¬ 
tion, or the other. The 27kl2 resistor pro¬ 
vides a time of about 60 milliseconds for 
this charging. After this time has elapsed, 
the input of ICIa (pins 1 and 2) will be 
taken low (or high) and the gate output 
will change. 

This will cause the other gates to 
change states and the VF capacitor now 
begins to charge in the opposite direc¬ 
tion, again with the same charging time. 
The result of this continuing sequence is 
a square wave output at pin 10, which 
then provides clock pulses at a frequen¬ 
cy of about 17Hz for the counter. 

To give the desired sequential swit¬ 
ching of the LED groups, a 4017 CMOS 
decade counter is used. This 1C has 10 
outputs, numbered 0-9, and normally 
each one goes high in turn for one clock 
cycle. Because we only require four dif¬ 
ferent outputs, the fifth output is con¬ 
nected to the reset and the effective 
count is only four. 

The 17Hz output of ICIc at pin 10 is 
connected to the clock input (pin 14) of 
IC2, the 4017 decade counter. On each 
positive transition of the square wave, 
the 4017 advances one count. The 
decoded "4" output (pin 5) is connected 
to the reset (pin 15). As soon as pin 5 
goes high, the counter is reset with the 
decoded "0" (pin 3) going high. This last 
operation is independent of the clock in¬ 
put and, so far as this circuit is concern¬ 
ed, is instantaneous. Hence the 4017 is 
operating as a one-of-four counter. 

Four NPN transistors are used to buffer 
the outputs of the 4017. A 10kl2 resistor 
connects each output to the base of its 
respective transistor. 


LED combinations 

Assuming that there are to be 12 LEDs 
in the array, the LEDs driven by the 
decoded zero (pin 3) will be 1, 5 and 9. 
Similarly, the decoded 1 (pin 2) will drive 
LEDs 2, 6 and 10; decoded 2 (pin 4) LEDs 

3, 7 and 11; and decoded 3 (pin 7) LEDs 

4, 8 and 12. If an additional 12 LEDs are 
included, they must be wired in the 
same manner as the first 12. The two 
displays are then mounted end to end (in 
the mechanical sense). 




Above is the component overlay 
diagram. Parts marked "optional" can be 
added to produce a 24 LED chaser. The 
full size PCB pattern is at right. 



As we have presented it, the display 
has 12 LEDs arranged in four groups of 
three. One group is on at any given time, 
meaning that three LEDs at a time must 
be driven. In fact, the three LEDs are 
driven in series to minimise the current 
drain from the 216-type battery. The 
printed circuit board allows the option of 
adding another four groups of LEDs, the 
second group being driven in parallel 
with the first. Consequently, the current 


We estimate that the current cost 
of- components for this project is 
approximately 

$12.00 

This includes sales tax, but not a 
battery or headband. 


drain of the circuit is doubled. This vir¬ 
tually eliminates the 216 battery as a 
practical power source with a pack of 
four 1.5V "AA" cells becoming the 
smallest practical power supply. 

A separate current limiting resistor is 
used for each group of LEDs so that the 
value of the resistor can be tailored to 
suit the LEDs used. Different value 
resistors are required to compensate for 
the differing operating characteristics of 
various LED types. For example, red LEDs 
will exhibit a forward voltage drop of 
typically 2V, whereas green LEDs will be 
nearer to 2.6V. Assuming that the chaser 
has homogeneous LED groups, the red 
LEDs will require a higher value limiting 
resistor than the green. In fact, the values 
suggested are 22012 and 6812 for red and 
green LEDs, respectively. Our prototype 
used red LEDs only, for minimum current 
drain. 


ELECTRONICS Australia, January, 1983 


73 





























KITS-KITS-KITS-KITS-KITS-KITS-KITS-KITS-KITS-KITS-KITS-KITS-KITS-KITS 


ROD IRVING ELECTRONICS 

425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. Ph (03) 489 8131. Telex No. 38897 


BOGGLE GOGGLES 

4ft 



PH METER 


Driveway 

Sentry 



Tacho/dwell meter with digital display 


12/240 volt Inverter 40 WATTS 




A.M. TUNER 


(complete kit) 



i. Eprom 

| 5 Programmer 


Analyser Kit 


'mm 





IT EA 1982 INCLUDES TEXTOOL SOCKET 


Analogue and Digital Storage CRO Kit 


STEREO SYNTHESISER FOR TUNERS AND 

Enjoy the benefits of stereo 
sound from your video cassette 
recorder, TV or AM tuner with 
this Stereo Synthesiser. The cir¬ 
cuit uses just four ICs and is 
easy to build. 



Duel Tracking Power Supply 


L.u.iip 


REMOTE INFRARED 
TV SOUND 
CONTROL 




Portable 3V2 Digit Heart Rate Monitor 


lOOw Sub-Woofer 


I 


IULY EA 198! 



EA POWER UP 

$33 


Led Head Lightchaser 


(Battery and 
headband extra) 





L PLUG PACK 
«7 REGULATOR 


Plugpack Extra 


4ft 


EA DIGITAL $72 00 
READOUT FOR COMPLETE 
SW RECIEVERS OCTOBER E ‘ 1982 


EA EASY-TO-BUILD C91 
FREEZER ALARM 




EA ELECTRONIC STARTER 
- FOR 

■ FLUORESCENT 
LAMPS 

$5 

OCTOBER EA 1982 


EA GUITAR BOOSTER 


$17.50 


EA THEREMIN $34.50 




OVER 200 NOW SOLD 

EA INVERTER 5 195 
INCLUDING TRANSFORMER 
300 WATTS , 



Minimum P & P $3.00 for kits 
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LED Head lightchaser 


CONSTRUCTION 


Actually, the values of 220fi and 68ft 
do not precisely equalise the operating 
currents. The green LEDs are purposely 
operated at a slightly higher current than 
the red to compensate for their lower ef¬ 
ficiency. Amber and yellow LEDs are also 
available and their operating 
characteristics can generally be expected 
to fall between red and green LEDs. 

Irrespective of the current limiting 
resistor used, the battery can be ex¬ 
pected to have a shorter useful life if 
green LEDs are used. With three LEDs in 
series, the total forward voltage drop is 3 
x 2.6V, or 7.8V. Once the battery 
voltage falls below this level, the LEDs 
will not illuminate at all. Hence the 
useful life of the battery is the time it 
takes to discharge from a nominal 9V to 
7.8V, which, for a 216 battery, will be 
somewhat less than one hour. By com¬ 
parison, the circuit will continue to func¬ 
tion down to about 6V with red LEDs. 


Construction 

If you are housing the electronics for 
the project in a "zippy" box, make sure 
that the printed circuit board, coded 
83eg1, fits into the box. The board has 
nominal dimensions of 46mm x 60mm, 
but it may need to be filed down slightly 
to fit into some boxes. Once this has 
been taken care of you can begin 
assembly of the PCB components. 
Mount the ICs last and earth the barrel of 
the soldering iron to the earth track of 
the PCB when doing so. Solder the earth 
pins (7 for the 4011 and 8 for the 4017) 
first, followed by the positive supply pin 
(14 and 16). This protects the ICs from 
static damage. 

The box needs to have two holes drill¬ 
ed in it. One of these is for the switch 


and the other is for the wires connecting 
to the LEDs. For a momentary contact 
pushbutton switch, a hole of 7mm is 
needed. Make sure you mount the 
switch high enough to clear the PCB. 
You can see from the photograph that 
the battery sits to one side of the box, so 
the hole for the wiring will have to be 
drilled with this in mind. This hole will 
most likely need to be about 4mm, 
depending on the type of hook-up wire 
used. 

To prepare the LEDs for mounting, 
bend the leads so that they are perpen¬ 
dicular to the encapsulation. This allows 
the LEDs to face forward (rather than up¬ 
ward) after mounting. Make sure that 


PARTS LIST 

1 4017 CMOS decade counter 
1 4011 CMOS quad two-input 
NAND gate 

4 BC547 NPN transistors 
12 LEDs (red) 

1 100fiF/16VW electrolytic capacitor 
1 1/iF non-polarised electrolytic 
1 SPST momentary contact 
pushbutton switch 
1 Plastic utility box, 28mm x 54mm 
x 83mm 

1 printed circuit board, 46mm x 
6 0mm, code 83eg1 
1 9V battery, Eveready 216 or 
equivalent (see text) 

1 snap connector to suit battery 
RESISTORS 

1 x 1MQ, 1 x 27kft, 4 x 10kQ, 4 x 
2200 (see text) 

MISCELLANEOUS 

Rainbow cable, headband, solder. 


you bend the leads the same way on 
each LED - for example, the anode 
always to the left. 

Assembly will be simplified if the cloth 
is of the looped Terry-towelling type. 
The leads of the LEDS are pushed 
through the loops on the outside of the 
headband. If the leads are splayed by 
about 6 or 7mm, the LEDs will be less 
prone to movement after assembly. 
Once the wiring was completed, we 
found that no other means of securing 
the LEDs was necessary with the 
qualification that a periodic re-alignment 
may be needed. 

The method of connecting the series 
strings are as follows: LED 1 to LED 5 to 
LED 9; 2 to 6 to 10; 3 to 7 to 11; 4 to 8 to 
12. Connect the LEDs anode to cathode, 
using links of hook-up wire which are 
long enough to accommodate the full 
stretch of the headband. The anodes of 
the first four LEDs are connected to the 
current limiting resistors and the 
cathodes of the last four LEDs are con¬ 
nected to the driving transistors. The 
cathode connections will have to be in 
the correct sequence or the chasing ef¬ 
fect will be lost. 

The wiring is the major part of the con¬ 
struction for this project so it is well 
worthwhile re-checking it before switch 
on. The LEDs may be damaged by having 
a reverse bias applied to them and this 
would undoubtedly be a cause for disap¬ 
pointment amongst potential LED 
Headers. If the circuit is operating cor¬ 
rectly, you will be greeted with a chain 
of LEDs which appear to chase rapidly 
around the head. The speed at which 
they chase can easily be altered by 
changing the value of the 27kft resistor. 

Why not dazzle your friends with your 
LED-lit brilliance? $ 


BILLCO ELECTRONICS 

SHOP 2 31 PULTNEY ST, DANDENONG 3175 
PHONE: (03) 7918655 

INDUSTRIAL RADIO 
REMOTE CONTROL 

BASIC UNITS OR CUSTOM MADE FROM $90 + TAX 
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4013) or the Ml Expansion Unit (X-4020). 
The X-4020 Expansion Unit gives you 16K of 


sisTCMMG'ioWSWITH 


16K RAM 
expandable to 48K, 
CPU is the powerful 
Z80 microprocessor - 
that's the System 80... 
TgggTLAl§L 


Looking for a computer that’s suitable for the beginner . . . but ideal for the expert? 
You want the new Dick Smith System 80 Blue Labell 

If you know absolutely nothing about computers, the System 80 is the ideal way to learn. 
If you know a little about computers, it's a great way to improve your knowledge. And it 
you know a lot about computers, you’ll find the System 80 will go as 
far as you want it to - and further. 

The System 80 is expandable (with the optional S-100 expansion unit - see opposite 
page) to accommodate a huge range of options and accessories. You could even run a 
small business if you wishedl 

Have a look at the superb new Blue Label System 80 soon. Anything else could be 
wasting your money! 



Check these features: 

• Flashing Cursor. 


Full 52 key high tactile response keyboard. On 
System 80 you get a fut typewriter-style 
keyboard with 52 normal keys and two 


• Built-in speaker and Amplifier for programs with sound effects. 

• Full upper and lower case video display capability. 

• Screen print facility (obtain a printout of any ’page’ appearing on the screen). 




: 


• Monitor program (suitable for the hobbyist to program in r 

• Access to enormous amounts of software that has been w 

• Three month guarantee from date of purchase. 

• Great expansion capability and flexibility. 


Cat X-4005 

*SEE OUR JANUARY MAILER FOR DETAILS 


$ 


ONLY 


699 


$16.24 per week 
(to approved 
applicants) 



















full potential 
of your ^ 
System 80 


We sold hundreds of the previ 
model - and it was only 



"the best value around 
for a ready built Computer" 

-quotationfrom Electronics 
Australia, June 1982. _ 

and 
look at 
ir great 
range of 
printers 

the DICK SMITH 
DOT MATRIX PRINTER 

#1 

ONLY 



*495 



ECONOMICAL . 

MONITOR $1A(| 5 0 

A video monitor gives a sharper | 

clearer image - this black & white 

monitor is really economical and can {A/hu nav 

be used with most computers on the V¥ "Y f J °Y 

market. CatX-1196 more? 



$ 349 


970 


Anti-glare screen with its jitter ai.~ 

image makes viewing much ONLY 

easier and sharper, (allows 80 characters 
with 24 lines). A MUST for serious 
computer hobbyists or professionals. V ■ 

Cat X-1200 

DIRECT COUPLED & Z 2 PRICE 

DA TA PHONE MODEM 

tru ly high performance 
coupled modem. 

Authorised by Telecom - 
' is than half 

full duplex UIVLT 
operation for speed & c 


brochure at 
Dick Smith Start 
Cat X-3272 



$ 199 


the Dick Smith 
DAISY WHEEL PRINTER 


NEW AMATEUR 


RADIO LOG 


the necessary information fo 
calls on a single disk, save rt. 

5 operator! Cat X-3774 


DISK DRIVE 

gives your System 80 dramat 
increased speed but also inert 
effective memory. Your com 
can handle much more invt 
programs, and much faster! 
includes inbuilt power supply. 
Drive 0 - Cat X-4060 
Drive 1 - Cat X-4061 


1495 


PRINTER CABLE 

or connecting any 
(eg. our X-3250 
let the X-4020 

' ,er 'Tx40, $l i7 50 

DAISY CHAIN Ca,X4m4 O* 
DRIVE CABLE 


42 


>50 



fGIVE YOUR COMPUTER A VOIClf 

I SEETHE VOTRAX,- 

yWAS>j^g ONLY 


X-3673) 

2.0 (Cat X-3565) 
Fortran (Cat X-3669) 
th (Cat X-3668) 


$27.50 

$24.50 

$34.50 


Dick Smith Electronics 




SEE PAGE 5-6 FOR ADDRESS DETAILS. 
























Circuit & 
Design Ideas 


Interesting circuit ideas from readers and technical 
literature. While this material has been checked as far 
as possible for feasibility, the circuits have not been 
built and tested by us. As a consequence, we cannot 
accept responsibility, enter into correspondence or 
provide constructional details. 


Improved triangle - to - sine -wave converter 



Most triangle-to-sine-wave converters 
employed in function generators are in¬ 
capable of reducing the cusps (spikes or 
steps) on the triangle peaks, so that 
discontinuities occur in the sine-wave 
derivative. Typical function generators 
(such as the EA Function Generator for 
April, 1982) use diode or transistor shap¬ 
ing networks to round the peak of the 
triangle into a sine-wave, the networks 
being embodied into an 1C, such as the 
XR2206. ■ 

This design (Fig.la), taken from the US 
magazine "Electronics", follows the shap¬ 
ing network with an operational 
amplifier in which most of the remaining 
triangular component is cancelled. In ad¬ 
dition, the design is not affected by small 
changes in the triangle wave amplitude. 



Fig. 1b shows the system in greater 
detail. The preliminary shaper is a dif¬ 
ferential amplifier consisting of Q1 and 
Q2. Any differences in transistor 
characteristics, which would generate 
even order harmonics in the output, can 
be taken care of by trimpot VR1. Finally, 
the shaped signal from Q2 is fed to the 
non-inverting input of the operational 
amplifier 3140. 

At the same time a portion of the 
original triangular wave is fed to the in¬ 


verting input, resistors R1 and R2 con¬ 
trolling the level. This level is adjusted 
until most of the remaining triangular 
component in the shaped wave has 
been cancelled. 

The circuit is claimed to reduce odd 
harmonics by up to 52db to produce a 
resultant harmonic distortion of 0.4% for 
midband frequencies. 

From "Electronics", 

July 28, 1982. 


Pre-regulator for EA power supply 




In the EA dual tracking power sup¬ 
ply described in March 1982, the cur¬ 
rent from the fixed 5V output is 
limited to about 0.9A by temperature 
rise of the regulator. If an attempt is 
made to draw more than this current, 
thermal shutdown will occur. 

This is because the voltage drop 
across the LM340-5 is 20 volts, thus 
producing a power dissipation of over 
20 watts. Extra heat sinking is not 
feasible in the existing cabinet, so a 
pre-regulator (LM340-15) interposed 
between the unregulated line and the 
input of the LM340-5, and mounted 


on the rear wall of the cabinet is the 
solution. The result is a drop of 10 
volts across each regulator instead of 
20 volts across just one. 

While the same power (about 24 
watts) still has to be dissipated by the 
same total heat sink area, it is now be¬ 
ing generated at two different loca¬ 
tions on the sink and this obviously 
helps. In any event the 5 volt output 
can now supply well over 1A con¬ 
tinuously without thermal shutdown. 

D. Bolton, 

Melbourne State College, 

Vic. 


Hex display for 
EPROM Programmer 

The EPROM programmer published in 
EA January 1982 uses discrete LEDs to 
display the Data and Address lines in 
binary code. As all EPROM programs are 
written in hexadecimal code, a hex 
display is an advantage. The Address is 
displayed as a three-digit hex code, while 
the Data is displayed in a two-digit code. 

As is usual when seven-segment 
displays are used for alphanumeric hex 
characters, the display format is a mix¬ 
ture of upper and lower case, as follows: 
A, C, D, E and F. 

The circuit operates as follows: A 555 
oscillator clocks a 74LS93 binary counter 
which is connected to count to eight and 
drive a 7442 BCD-to-decimal decoder. 
This is connected to drive the common 
cathodes of the multiplexed display. The 
output of 74LS93 three-bit counter is also 
used to scan the 4051 one-of-eight line 
multiplexers, which multiplex the Ad¬ 
dress and Data codes. 

continued on page 79 
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Hex display ... ctd from page 78 



The four-bit binary code from the 
multiplexer is used to drive a seven- 
segment display through the use of a 
74LS154 four-line to 16-line demultiplex¬ 
er and 28 diodes. The 74LS154 converts 
the 16 different binary codes to separate 
hex displays. Each output is connected 
to diodes which turn off selected 
segments to produce the required 
character. 

For example, when the binary code for 


"3" is present at the input of the decoder, 
the "e" and "f" segments are turned off, 
to show the number three. 

There are two reasons to turn the 
segments off rather than on. The first is 
that the outputs of the 74LS154 are ac¬ 
tive low and the second is that less 
diodes are required through the use of 
this method (on average, more segments 
are on than off). The numbers one and 
seven have more segments off than on 


and this would require the 74LS154 to 
sink more than its rated current. Hence, 
the two transistors disable the unwanted 
segments when these numbers are 
displayed. 

Note that the increase in overall cur¬ 
rent consumption because of the addi¬ 
tion of this circuit to the Eprom Program¬ 
mer means that a heatsink should be fit¬ 
ted to the three-terminal regulator. 

D. H. Dawes, Granville, NSW. 
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Circuit modification gives inverse and 


fee 5 'G&a© ©ao[p©[p=@© 


This modification to the Super-80 circuit adds “chunky” graphics 
and inverse video characters to the character set of the 
computer. Although inexpensive it does involve rather extensive 
modifications to the circuit board. We haven’t performed these 
modifications on our own system, and the circuit and following 
description is offered “as is”. 

By REG WORL* 


Graphics can add enormous scope to 
computer applications. Video games 
such as Space Invaders use graphics sym¬ 
bols for those little alien monsters, bar 
graph displays depend on high resolu¬ 
tion for accuracy, and plotting applica¬ 
tions can produce neater, clearer 
displays with higher resolution graphics. 

Another useful feature on VDUs is the 
inverse video capability. In normal 
operation using only alphanumeric 
characters, an inverse video feature 
enables key words on a page of text to 
be highlighted by printing them as black 
characters on a white background. 

Both the above features can be added 
to the Super-80 microprocessor system. 
This article describes the necessary 
modifications and explains the way to 
use these features. 

The changes to the Super-80 required 
for the inverse video feature are simple 
and easy to understand. However, 
modifications for the graphics facility are 
slightly more difficult and require the 
reader to be very careful when altering 
the existing Super-80 hardware. 

Super-80 video display 

To assist the reader in understanding 
how these modifications will affect the 
Super-80 system, a brief description of 
the video display format is necessary. 

The video circuitry of the Super-80 
refreshes the screen once every 20ms. 
Throughout each frame interval the 
microprocessor is halted for 10ms to 
allow the contents of the video area of 
memory to be transferred to the video 
display circuitry. The video circuitry 
starts to write characters onto the screen 


*67 Conrad St, St Albans, Vic 3021. 


5ms after the start of each frame and 
complete its operation 10ms later. The 
screen is blanked during the beginning 
and end portions of the frame. 

The active region of the monitor 
display is organised to allow 16 rows of 
text to be shown. Ten scan lines are used 
for each row of text with the separation 
between rows obtained by blanking 
lines numbered 0, 8 and 9. The centre 
portion of each row of text is divided in¬ 
to 32 character fields each of which con¬ 
sists of eight columns as shown in Fig. 1. 

Separation is required between 
characters and this is produced by blank¬ 
ing columns numbered 0, 6 and 7. When 
the blanked lines and columns in each 
character field are disregarded, a 7 x 5 
matrix remains in which a dot pattern is 
used to construct a character. Fig. 1 
shows how the letter "A" is constructed 
using seven lines of dots. 

The dot pattern generated on the 
screen is a function of the text stored in 
the video RAM and the line being scan¬ 
ned. The dots on any given line are pro- 


COLUMN NUMBER 



Fig. 1 


Characters are built up in an 8x8 matrix. 


duced for each character field by five 
parallel bits from the character generator 
U27 and are serially transmitted by the 
shift register U23 to the video mixer and 
modulator. A dot is produced on the 
screen whenever a logic "1" level ap¬ 
pears at the output of the shift register. 
An inverse video display can be simply 
obtained by inverting the dot pattern 
sent from the shift register. 

Finally, a brief examination of the video 
RAM contents is necessary before the 
Super-80 modifcations can be detailed. 
The characters to be displayed on the 
monitor screen are stored in the video 
RAM as ASCII characters in the binary 
form 0XXX XXXX. There are 128 ASCII 
characters but only 64 characters can be 
displayed by the Super-80. Although bit 
6 of these 64 ASCII characters contains 
either a 0 or 1, this bit together with bit 7 
is not required by the character 
generator. Enough information exists in 
the remaining low-order bits, DO to D5, 
to decode which of the 64 valid 
characters is required. Since bits 6 and 7 
are unused by the character generator 
they are available to contain the display 
mode information which will be re¬ 
quired by the circuits described below. 


The circuit modifications 

The additional circuits required for the 
modifications consist of three sections; 
the decoding circuit, the inverse video 
generator, and the graphics generator. 



Inverse characters are black on white. 
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"X" indicates a track to be cut on the existing board. "1C" prefix indicates a device to be added to Super-80 circuit. 


The circuit diagram for the complete 
modifications is shown in Fig. 2. 

The function of the decoding circuit is 
to determine from the encoded informa¬ 
tion in bits 6 and 7 of each video 
character word which of the three possi¬ 
ble display modes (normal, inverse 
video, or graphics) is required to display 
that character. The selected display 
mode is then produced by enabling the 
respective circuits. The codes for the 
three display modes are given in Table 1 
and have been so arranged that all 
characters written to the screen by the 
Monitor are displayed in their normal 
mode. This arrangement allows the user 
to retain the normal operation of the 
Super-80 without the need of any soft¬ 
ware changes. 

The decoding circuit -consists of four 
NAND gates and an exclusive OR gate 
IC4d. Gate ICIb activates the inverse- 
video circuit when required and gate 
ICIc controls the graphics circuitry. In 
the graphics mode the character 
generator is not required and is hence 
| disabled by gate IC4d. Switch SI is an op- 
I tion which may also be added although 
I it would generally not be required. 
Operating this switch would completely 
disable the inverse video and graphics 
generator circuits allowing normal 
operation of the basic Super-80. 

The inverse video generator is a simple 
circuit consisting of four components: 
the D flipflops IC3a and IC3b, an ex¬ 


clusive OR gate IC4c, and the inverter 
U39b. When this circuit is selected by 
the decoder circuit a logic 1 is applied to 
flipflop IC3a. The input signal is clocked 
through the flipflop at the beginning of 
each character field and controls the 
programmable inverter for the display 
duration of that character. Flipflop IC3b 
ensures that the inverse video is switch¬ 
ed off after the last character on each 
row. The display produced by the in¬ 
verse video generator is shown in Fig. 3. 



New features are accessed by setting 
data bits 6 or 7. Software is unchanged. 

Note that the two separation lines at the 
bottom of the character field remain 
blanked. 

To display a character in the inverse 
video mode, bits 6 and 7 of the character 
word must contain the code "11". Nor¬ 
mal characters can be changed to this 
mode by "OR-ing" them with 1100 0000 
binary or CO hex before they are placed 
into the video RAM. Characters stored 
by the Monitor can be read and replaced 
by a user program to produce an inverse 
video display. 


Graphics mode 

Unlike the normal and inverse video 
display modes, the graphics mode uses 
the entire character field by eliminating 
the previously blanked lines and col¬ 
umns used for row and character separa¬ 
tion. The line blanking is controlled by 
the output of gate U39b. In order to 
disable the line blanking during a 
graphics character, U39b is replaced by 
the NAND gate ICId which is enabled as 
required by the decoding circuit. Note 
that U39b must have both its input and 
output disconnected from this circuit 
because it is re-used in the inverse video 
circuit. The grounded shift register inputs 
10,11 and 17 which cause the blank col¬ 
umns must also be disconnected and 
connected to the two AND gates IC2a 
and IC2b. The decoding circuit activates 
these gates to inhibit column blanking 
during the graphics mode. 

Each graphics character consists of six 
pixels which together occupy the entire 
character field. The pixels are numbered 
as shown in Fig. 4 and are controlled by 
the respective bits in the character code. 
Since the dot patterns are now directly 
controlled by the character codes, the 
character generator U27 is no longer re¬ 
quired and has its output replaced by the 
Tri-state buffers IC6a to IC6d. The 
74LS153 decoder selects which of the 
character code pairs bO-bl, b2-b3, or 
b4-b5 is required for each of the 10 lines 
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Super-80 graphics modification 


CONSTRUCTION 


in every row. The selected bit pair is then 
loaded into all eight inputs of the shift 
register for transmission to the screen. 
The gates IC2c, 2d, 4a and 4b determine 
which bit pair is to be selected. Note that 
these modifications cause the prompt 
placed at the left of each row by the 
monitor to be displayed as a graphics 
character. 

With this modification each character 
cell is divided into two blocks horizontal¬ 
ly and three blocks vertically. Since nor¬ 
mally 16 lines of 32 characters each are 
displayed on the screen, the effective 
resolution in the graphics mode in 64 
blocks horizontally by 48 vertically. 

When writing programs which will re¬ 
quire the graphics facilities, it is best to 
obtain the codes for the various graphics 
characters from a table. Table 2 has been 
provided for this purpose. To use this 
table construct the required character by 
selecting the necessary pixel combina¬ 
tions from both parts of the table. The 
codes given with the selected combina¬ 
tions are then combined to give the 
character code. 

To ensure that these modifications do 
not interfere with the operation of the 
microprocessor due to loading or incor¬ 
rect construction, the data bus is isolated 
from the additional circuits through the 
buffer U12. The additional components 
required for these modifications can all 
be installed on the existing Super-80 
board. The six packages IC1 to IC6 oc¬ 
cupy the spare pads at the rear of the 
microprocessor board whilst 1C U12 is 
added to the S-100 expansion area. 

Note, though, that if you elect to do 
this the S-100 expansion interface cannot 
be used, as U12 is normally used as a 
buffer for data to the S-100 expansion 
connector. 

Care required 

These modifications require fairly ex¬ 
tensive "surgery" on the circuit board of 
the Super-80. There are nine tracks to be 
cut and 15 wire connections to the ex¬ 
isting computer circuitry, apart from the 
inter-connection of the new ICs. This is 
not a project for the beginner. 

The positions of the tracks to be cut or 
are shown by an "X" on the circuit 
diagram of Fig. 2. 

If you are thinking of building a 
Super-80 but have not yet begun, finding 
and cutting the required tracks is 
relatively easy. If your Super-80 is already 
completed it will be necessary to 
remove ICs U27 and U23 to gain access 
to the tracks to be cut. For those who 
have used 1C sockets a simple alternative 
to cutting tracks is to remove the ICs 
from their sockets, bend the pins to be 
disconnected upwards and re-install the 


ICs. The necessary wire connections can 
then be made directly to these pins. 

It is suggested that 30AWG insulated 
wire (as used for wire-wrapping) be used 
for the modified connections. This wire 
is thin enough to allow several pieces to 
be twisted together and soldered to a 
single printed circuit pad. Care must be 



Graphics are set by six lowest data bits. 

taken to avoid solder bridges and con¬ 
nections made to wrong locations. 

Where a cut needs to be made through 
a conductor it is recommended that two 
parallel cuts 2mm apart be made across 
the conductor with a sharp blade. A 
clean, hot soldering iron is then used to 
heat the strip between the cuts until it 
lifts away from the board. This pro¬ 
cedure ensures that a reliable cut is ob¬ 
tained. Ensure that enough track remains 
on each side of the cut to allow a link to 
be soldered in should the cut ever need 
to be repaired. 

After these modifications have been 
completed, the Super-80 video display 
should appear as normal but with the 
Monitor prompt displayed as a graphics 
character. These modifications can be 
tested by using the Monitor "E" com¬ 
mand to place various character codes 
into the video RAM buffer. For a 16k 
system the monitor selects the memory 
block from 3E00 hex to 3FFF hex as the 
video RAM area. Any character code 
placed in this area will be displayed on 
the screen in the display mode determin¬ 
ed by bits 6 and 7 of the code. 

For a 32K Super-80 the video RAM area 


y s s p 
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SELECTION GUIDE FOR LEAST SIGNIFICANT DIGIT 



SELECTION GUIDE FOR MOST SIGNIFICANT DIGIT 


Table shows each graphics shape 
produced. 

is normally from 7E00 to 7FFF, while 
48K machines place the video RAM at 
BEOO to BFFF. 

Editorial note 

Super-80 owners should be aware of 
two other graphics add-ons. Dick Smith 
Electronics offers a board containing an 
EPROM providing lower case and inverse 
video characters which is installed in 
place of the existing character generator, 
with some modifications to the circuit 
character clocking circuitry. This board 
was reviewed in EA, February 1982, 
pill. 

EL Graphix offers a similar board with a 
choice of three different EPROMs, one 
providing quarter-character sized 
graphics blocks and other symbols and 
another providing one-sixth sized blocks. 
The third EPROM provides both the 
character sets. This board was featured 
in EA, August 1982. 

Neither of these two boards require ex¬ 
tensive modifications to the Super-80 cir¬ 
cuit board. Since they use an EPROM for 
character storage, however, they are 
more expensive than the approach 
described here. ~ 


Software for the Super-80 

Flere Are The Program Headings: Poker Machine simulation, Printing Demonstration, 
Calendar Calculator, Othello Game, Investment Analysis, Guessing Game, List and Sort, 
“Fred the Shrink”, Simple Maths Drill, Lotto Number Selector, Triangle Solutions, Mortar 
Attack Game, Caves & Monsters, Amateur Radio Q-code Tutorial, Caravan Park Directory, 
Super Pokey Game, Tattslotto Selector. 

NOTE: This book is exclusive to “Electronics Australia” and is available only from “Elec¬ 
tronics Australia", 57 Regent St, Chippendale. PRICE $4.00 OR by mail order from "Elec¬ 
tronics Australia", PO Box 163, Chippendale, 2008. PRICE $4.00 plus $1.00 for packag¬ 
ing and posting anywhere in Australia. 
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IT 

PAYS” 

ro BUY YO 

WHY? BECAUSE JAYCAR KITS COST NO MORE & ARE BETTER QUALITY 


Digital jjt 

Thermometer 

$69 

EA2/82 


outside) from 0 degrees 
to 100 degrees C in fact to 
/ithin 0.1 degree C. Fantastic 
resolution on a bright easy-to- 
read display. Includes case. 


DIGITAL ★ 

CAPACITANCE 

METER EA 3/82 

HEART RATE ^ ' 
MONITOR V 

Ref: EA 7/82 

amazing “OPM^OC) 0 UJd'* 

WAS $79 SAVE $10 

measuring capacitance from 
IpF to 

19.99uF. ^ 

«.— * NOW 

1 • fcfl 

workshop pHHNHj 

* U5JL 

*69 tW 



250V AC 
@3A. 


14.50 


500MHz 

Digital Frequency 
Period Meter 

REF: EA Dec '81 - Feb '82 



be selling 


Other people r . 
this kit for less. But you GET less!!! 
Exclusive Jaycar features: 

* Heavy gauge front panel. Pre-punched 
and silkscreened. (NOTScotchcal). * Low 
aging rate 10.000MHz crystal * Quality 
1C sockets provided (A MUST) * All 
metal film resistors used (1% 50ppm) 

* Thermalloy heatsink for +5V reg. 
Beware of advertised units that do not 
conform to the original design. They 
may have inferior performance. 

EXCLUSIVE 

Gold plated BNC Input Connectors 
500MHz option only $26 extra 
50MHz version $119 
Tilting bail to suit ONLY $4.95 


Function 

Generator 


FREE! TILTING 
BAIL WORTH 
$4.95 included 


Ref: EA April 1982 


m 


"Pigeon Pair" companion - 

500MHz DFM. Low distortion generator 
of sine, square and triangular waveforms. 
From below 20Hz to over 160kHz. 
Inbuilt 4 digit frequency counter in 
de-luxe Pac-Tec case. Only $85 
JAYCAR EXCLUSIVE - 1% 50ppm 
metal film resistors used for stability 


STEREO STEREO STEREO STEREO 


Synthesiser ^ 

ONLY 

49.50 


Creates a very realistic stereo * 
sound from mono sources i.e. ^ 
AM tuners, TV or video units 
Very easy to build and comes 
complete. 



COMPLETE 

Ref: EA September 1! 



Two models (I) Short form which contains ALL PCB components as 
specified by ETI (BEWARE!!). The genuine ETI PCB with plated-thru 
holes, solder mask and component overlay is supplied. We also supply 
at NO EXTRA CHARGE a full set of quality I.C. sockets. A must with 
plated-thru PCB's Remember this when making comparisons. 

(ii) Full kit. Includes: all of above plus 12V plugpack, case, front panel, 
switch and LED bezel and Cannon DB-25 RS-232 connector. Makes a 
complete stand alonemodem. 

* Capable of a range of Answer/Originate operating modes * Selectable 
Baud rate * Software controlled * Uses new patented technique * More 
reliable and faster than most acoustic modems. 

ARLEC TRANSFORMER AS USED IN THIS PROJECT$22.00 + ffr 


Lyrebird Piano Kit NEW LOW PRICE 

GREAT NEW FEATURES!! 

- FREE! A stand (like the one illustrated but not exactly 
the same). Worth around $50 but yours at no extra charge 
with each 73 or 88 note kit. 

- FREE! A soldering iron (worth around $19). Yours to 
keep to give years of faithful service after you have com¬ 
pleted your Lyrebird. (88 note only) 

- FREE! A 200g roll of solder. You will need some to 
build the Lyrebird but there will be plenty left over for 
other projects. (73 & 88 note versions). 

- FREE! Quality 1C sockets provided in both kits. 


ETI 644 
direct 
connect 
modem 

Ref: ETI October 1982 

SHORTFORM KIT 

IK!) 

FULL KIT 

ino 

NEW 




REF: EA 11/81-1/82 
TA OCTAVE 
(88 NOTE) 

VERSION 

$589 
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WHY? BECAUSE JAYCAR KITS COST NO MORE & ARE BETTER QUALITY 


flrei 


EA FUZZ BOX KIT 

Ref: EA January 1981 
Economical way to get great 
guitar sounds! The Jaycar kit 
contains a heavy duty foot- 

P $19.50 V 

Staggering value 


August E A 1982 


eaCAR 

enmPUTER HIT 


‘Power UP* 

What will they think of next???! Sensational project that detects ti 
current drawn by one appliance to switch on up to 4 others — 
AUTOMATICALLY! 

Great for computers, component Hi Fi etc. when you have to non 
ally switch on several items in a system. Will switch total load 
240V 10A. 

Complete kit including outlets, box, mains relay etc. ONLY $39.50 

NEW KITS NEW KITS NEW 




BUY THE WHOLE KIT (inc. Fuel & Speed Sensors) 
FOR ONLY $159,001! 

WE TOO have the genuine Moray fuel sensor. We buy it 
from the same factory as Dick Smith!! We also have an EA 
APPROVED Speedo Cable Sensor. The speedo cable sensor 
gives better results at very low speed. 

PRICING INFORMATION: ALL ELECTRONICS including both 
PCB's plated through, programmed EPROM, 1% metal resistors, and 
other hig^i spec, components. You also get a choice of either tailshaft 
or speedo cable type speed sensor (please specify) — ONLY $99.50 
Pre-punched genuine American PACTEC case (as used by EA) and not 
a Hong Kong copy, with special silk-screened front panel and multi¬ 
way connector ONLY $39.50 
Tailshaft Speed Sensor ONLY $14.50 
Speedo Cable Sensor ON LY $29.50 
'T' Piece Jaycar exclusive ONLY $3.95 
Genuine Moray Fuel Flow Sensor ONLY $49.50 


5.00 COMPLETE!!! 




LED HEAD 

Ref: EA January 1983. 

Wire your head for light!! Complete kit 

(sweatband extra) 


MASSIVE LCD DISPLAY SELLOUT!!! O $ $ $ 

Jaycar has purchased a massive range (probably Australia's largest) 
of LCD Displays. Clock displays, multi-digit, multi-function, alpha¬ 
numeric and dot matrix included!! We are liquidating these to pay 
for new lines. Advertising deadlines prevent us from going into 
further details. If you want to know more (before our Feb ad) send 
SAE for a list (with quantities & prices). 

LCD DISPLAYS FROM $1.00 EACH!!! 



t8.8:8.8:8.8:8.8 


1 FROM $1.00 



DIGITAL pH METER KIT 

At last a true scientific instrument for a 
fraction of the cost of commercial units. 
Great for checking swimming pools, fish 
tanks and countless other uses. 

The Jaycar kit comes complete with DPM- 
05 display, ABS case and all components as 
specified by EA. 

Tonode’ probe to suit only $69 
Ref: EA December 1982 


syntom 


As used by 

Warren Cann of 'Ultravox' 




NEW LOW PRICE!! Because we are shipping keyboards and other 
expensive components in bulk due to high demand, we can pass savings 
on to YOU. 

You can now have a magnificent "Lyrebird" 6 octave touch sensitive 
piano now for only $475! I That's a staggering $50 off the old price. 
REMEMBER!! THE LYREBIRD OUTPERFORMS READY BUILT 
PIANOS COSTING UP TO THOUSANDS OF DOLLARS MORE. WHY 
PAY MORE WHEN YOUR CONSTRUCTION KNOWLEDGE CAN 
SAVE YOU A FORTUNE? 


NUMBER 1 
FOR KITS 


Jaycar 

125 York Street, Sydney 2000 
Phone: 264 6688 Telex: 72293 
"Nevilles Corner" 

Cnr. Carlingford & Pennant Hills Road, 
Carlingford 
Phone: 872 4422 
Mail Ordi 


MAIL ORDER BY 
BANKCARD VIA 
. YOUR 
kPHONE 
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DATUM: games and 
software design 


DATUM, a “Digital Aid for Teaching you Microprocessors”, is 
a single board microprocessor trainer based on the MC6802 
processor. Construction and programming have been covered in 
previous articles. This final instalment provides more 
programming details, including three useful examples to show 
what can be done. 


Although called a minimal 
microprocessor system, DATUM is ac¬ 
tually quite powerful, with applications 
limited only by the user's imagination 
and programming abilities. Skill in pro¬ 
gramming comes with experience, but 
to get things started this article has a few 
examples. They have been written as 
games, but lend themselves readily to 
more practical applications. 

Before examining the programs 
however, we should point out that many 
useful routines have already been writ¬ 
ten and incorporated in the DATUM 
monitor. Time delays, character display 
and keyboard scanning routines are 
available to be incorporated as 
subroutines in your own programs. 

Table 1 provides the names and star¬ 
ting addresses of useful subroutines in 
the DATUM monitor and comments on 


their use. There is a penalty for using 
them, however — single stepping 
through ROM routines is not possible. A 
single-step jump to a monitor routine 
simply brings up a prompt and halts ex¬ 
ecution. In some cases this can be over¬ 
come by copying the monitor routine in¬ 
to RAM, with appropriate address 
changes. 

An alternative method of debugging 
programs which incorporate monitor 
routines is to single step up to the point 
of the jump to the monitor subroutine, 
reset and then recommence single step¬ 
ping at the instruction following the 
subroutine call. We can, after all, assume 
that the monitor subroutine itself is 
correct. 

When writing programs it is good prac¬ 
tice to finish with a software interrupt in¬ 
struction (3F). Should there be an error in 



Repeated from last issue, this phpto shows the completed DATUM microprocessor 
board. Construction and Monitor software have been covered in previous articles. 


CED 



Fig. 1 (a) shows the flowchart for a 
simple decision-maker program loop. 



Fig. 1(b) shows a more complex 
approach to the same problem which is 
more flexible , allowing the use of 
common subroutines. 
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Program listing 1: Decision maker 


1034 26 02 


DISPLAY BUFFER MEMORY 


$71D2 lOMSTIf 


JP TO DISPLAY 'YES' 


YESSET LDX 


#DISBUF POINT TO DISBUF 
#$48 LOAD ACC A WITH A V 
0,X PUT IT IN THE 1ST DIGIT 

#6 LOAD ACC A WITH AN 'E' 

1, X PUT IT IN THE 2ND DIGIT 

#$42 LOAD ACC A WITH AN 'S' 

2, X PUT IT IN THE 3RD DIGIT 

#$7F LOAD ACC A WITH A 

BLANK 


HAS A KEY BEEN PRESSED? 


IN THE 1ST DIGIT 
IN THE 2ND DIGIT 


MPXK SCAN KEYBOARD 

OUTPUT 

YESSET SET UP FOR 'YES' AGAIN 

ID FREEZE THE DISPLAY 
*$80 SET DISPLAY FREEZE TIME 

TEMP SAVE IT 

DISPLY REFRESH THE DISPLAY 

OUT1 IS IT FINISHED? 


YESSET STAR AGAIN 


The first five lines of this listing are information only. The program code starts 
at address 1000 and each line contains two or three bytes of code which are 
loaded into successive addresses. The program ends at address 1047, with 
location 1048 used as temporary storage. 


the program then this instruction may 
stop the program running into higher 
memory locations and overwriting your 
program. With these remarks out of the 
way we can discuss the example 
programs. 

A decision maker 

This simple decision maker program 
consists of a loop that is interrupted by 
depressing any of the hex keys. The 
flowchart of Fig. 1(a) shows that the pro¬ 
gram consists of two decisions, 
represented by the diamond boxes. 
Depending on the exact time a key is 
depressed, the answer is either "yes" or 
"no". Fig. 1(b) shows a more complex ap¬ 
proach which has a number of advan¬ 
tages. By loading in the word to be 
displayed before a decision has to be 
made, a common display subroutine can 
be used. The program could be organis¬ 
ed so that the delay and decision blocks 
can be shared, but since these are 
subroutines within the monitor that we 
will call upon there is little point in doing 
this. 

By introducing delay blocks we can 
weight the "yes-no" decisions depending 
on the relative length of each delay. In 
this program we will make them equal to 
give a 50:50 chance for the answers to 
be "yes" or "no". Finally, both flow 
diagrams can readily be extended to 
become higher order decision makers, 
with other words like "stop", "danger" 
being displayed. 

The next question is how the flow chart 
of Fig. 1(b) is converted into an actual 
program. Each box represents a small 
program, or "module" which must be 
written. We will consider each function 
in turn. 

Firstly we have to load the display 
register with hex numbers that provide 
the appropriate characters for our 
message when they are decoded by the 
display drivers. From the monitor listing 
(supplied with DATUM kits) it can be 
seen that a range of characters is 
available in a "Display look-up table" at 
lines 77A0 to 77C1. 

Also from the monitor listing we can 
see that memory locations 0010 to 0015 
are the six display register locations. 
Whatever is loaded into memory loca¬ 
tion 0010 is displayed on the first seven 
segment display, with the contents of 
memory location 0011 displayed as the 
second digit and so on (all addresses are 
in hexadecimal). 

Loading of the word "no" is performed 
in the same way except that only the first 
three digits have to be changed, since 
the last three are already blanked. 

To display the word "yes" we must 
load location 0010 with 48, the hex code 
for "y", location 0011 with 06 ("E"), and 
location 0012 with 42 ("S"). Locations 
0013 to 0015 are loaded with hex 7F, 
which is the code for a blank. The first 


part of the decision maker program in 
listing 1 uses the index register to ad¬ 
dress the display registers one by one. 

A short time delay is required by the 
second module of the program, and this 
can be most easily achieved by using the 
timing subroutines in the monitor. A 
jump to TIMLP at address 71D2 will pro¬ 
vide a 10ms delay. Larger delays can be 
generated by using additional loops to 
call TIMLP as many times as required. 
Alternatively by using another timing 
subroutine XTIMLP at memory location 
71D7, we can provide a delay equal to 8 
multiplied by the value in the X register, 
in microseconds. 

Testing whether or not a key has been 
depressed can be done by using the 
monitor subroutine MPXK at address 


7177. At the end of this subroutine a 
non-zero number is loaded into ac¬ 
cumulator B if a key has been pressed 
while the value of the key is in ac¬ 
cumulator A. 

In this case we are not interested in the 
particular key, but simply whether or not 
a key has been depressed. Thus, if ac¬ 
cumulator B has zero contents, no key 
has been depressed and we must con¬ 
tinue on in the loop. However, if the 
contents of accumulator B are non-zero, 
a key has been depressed and the ap¬ 
propriate "decision" must be displayed. 
Listing 1 thus shows a jump to test if a 
key has been depressed (to location 
101 A) and the subsequent statements to 
test whether the contents of ac¬ 
cumulator B are zero or not. 
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DATUM: Flowchart for Program 2 



The final box in the flow diagram is for 
displaying the characters already set up 
in the display buffers. Again a monitor 
subroutine can be employed, namely 
DISPLAY (71DD). This particular routine 
only displays a character for a few 
milliseconds so a small loop is introduc¬ 
ed to hold the display for a longer 
period. Since DISPLAY makes use of both 
the A and B accumulators, the display 
counter is stored in memory location 
1060. In the program given in listing 1 
the value fed in is 80, providing a display 
for about 254 seconds. Although not 
previously mentioned, a further advan¬ 


tage of flow diagram (1b) is that when 
the display is terminated the decision 
maker is immediately ready for another 
decision. 


The second program may be con¬ 
sidered as a guessing game but it also 
provides the basis for a combination lock 
system. An N-bit code are stored in the 
memory and when the user keys in the 
correct*code the lock is energised and 
allowed to be open. In this example N is 
set equal to 8 but the value can readily 


be changed. If someone tries to break 
the code they are allowed three at¬ 
tempts before an alarm operates. Out¬ 
puts to the lock and alarm are through 
the PIA data lines DA7 and DB7 respec¬ 
tively at the top of the board. Values on 
these lines can be confirmed using the 
logic probe. Fig. 2 shows the flow 
diagram for the program. 

The majority of the programming 
routines have been discussed previously, 
with the exception of outputting a signal 
to the PIA. The eight digits of the correct 
combination are stored in memory loc¬ 
ations 1100 to 1107 by the operator 
before the program is run. The number 
of errors in entering the combination is 
stored in location 1110, the number of 
times the keys are pressed per try in 
1111 and the number of attempts to in¬ 
put the correct code is stored in location 
1112 . 

Because the key input subroutine 
makes use of the index register, the con¬ 
tents of this register must be saved prior 
to calling the input subroutine. Memory 
locations 1113 and 1114 are used for this 
purpose. Listing 2 shows the complete 
program. 

The PIA may be divided into two near¬ 
ly identical halves, A and B. Each has 
three registers, the control register, the 
data direction register ("0" = input a 
signal; "1" = output a signal) and the ac¬ 
tual data register. Only two address lines 
are used for each half of the PIA, the 
data direction and data registers sharing 
one address. The addresses used in 
DATUM for the display PIA are given in 
Table 2. To decide between the two 
registers that have a common address, 
bit 2 of the control register is employed. 
A zero in bit 2 allows the data direction 
register to be addressed while a 1 ad¬ 
dresses the data register. Thus the se¬ 
quence in setting up the A half of the PIA 
for outputting a signal is as follows: 

• Set up the control register (address 
6001) with a 0 in bit 2 position. 

• Next set the data direction register 
(address 6000) to all 1's for output of 
data. 

• Readdress the control register now 
putting a 1 in bit 2 position so that the 
data register will now be address at 
6000. 

• Finally, send the data out. 

This sequence is used twice in the pro¬ 
gram, once to open the lock if the cor¬ 
rect code is fed in and the second time 
to initiate the alarm signal. Notice that 
after sending information to the PIA the 
program jumps back to hold this instruc¬ 
tion. If this is not done the monitor 
returns the display PIA to its normal role 
and the output immediately goes high 
again. 

Should you wish to develop this pro¬ 
gram further for use as a safe lock or 
something similar, then the hex key pad 


Combination lock 
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SIGGRAPH-ACS 

An Australasian Special Interest Group 
on Computer Graphics 

Member of I.F.I.P. — (International Federation for Information Processing) National Special Interest 
Group of the Australasian Computer Society Inc. 



SIGGRAPH-ACS Membership offers: 

1. A publication “THE AUSTRALASIAN SIGGRAPH-ACS COMPUTER 

GRAPHICS QUARTERLY” 

2. Discounted membership and subscriptions to overseas computer 
graphics societies and publications. 

3. Conferences, seminars, workshops and meetings (discounts to 

SIGGRAPH-ACS members). 

4. Limited consultative assistance to SIGGRAPH-ACS members. 

5. State of the Art reviews. 

6 . Review of computer graphics theses both nationally and overseas. 

7. Contacts to computer graphics organisations locally and internationally 


AIMS OF SIGGRAPH-ACS 

1. To further computer graphics technology and expertise within 

Australasian industry. 

2. To provide a forum for the dissemination of computer graphics 

algorithms, software techniques and software from within Australasia 
and overseas. 

3. To promote the indigenous Australasian computer graphics industry 

and identify important policy issues in relation to this industry 
(software, firmware and hardware systems). 

4. To investigate developments in graphics standards and promote 

implementations within the indigenous Australasian computer 
graphics industry. 

5. To formulate ACS computer graphics research programmes. 



SIGGRAPH-ACS 
Editorial Reference 

Please tick your interests: 

1. Algorithms/Theses reviews 

2. Public Domain Graphics Software 

3. Proprietary Graphics Software Reviews 

4. Drafing Systems 

5. CAD/CAM 

6. Medical Applications 

7. Earth Resources Applications/Mapping, etc. 

8. Education applications 

9. Engineering applications 

10. Scientific applications 

11. Architectural applications 

12. Business Graphics applications 

13. Graphics Standards 

14. State of the Art Reviews 

15. Image Processing 

16. Computer Vision (Robotics) 

17. Computer Graphics Animation 



SIGGRAPH-ACS 

1. Promotes ACS research programmes and 

policy issues on computer graphics. 

2. Maintains: 

i) a computer graphics literature abstract 
service. 

ij) a limited computer graphics library. 

iii) a State of the Art audio visual collection. 

iv) an index of public domain graphics 
software. 

v) acts as a distributor and clearing house for 
overseas computer graphics groups. 


SIGGRAPH-ACS APPLICATION FORM 1983 

NAME:. 

ADDRESS:. 


POSTCODE:. . 
COMPANY: 

ACS Affiliation: 
Cut out this 
page and 
send to 


. TELEPHONE: 


POSITION 


The Secretary, SIGGRAPH-ACS. 

P.0. Box N26, Grosvenor Street, SYDNEY NSW 2000. 
Ph: (02) 267 5726. Telex: A.C.S. INC 73566. 


Membership 

Fees: ACS Member A$25.00 

(Monies payable 

to Student (Full Time) A$15.00 

SIGGRAPH-ACS) Non-ACS Member A$38.00 

Company/Organisation A$95.00 

Australian Early-Bird discount of $5.00 if paid by 15 January, 1983. 
Students please indicate institution and student number. 


Complimentary issue NOVEMBER '82 sent on receipt of applciation, plus 4 1983 issues. 

ALL ENQUIRIES TO: SIGGRAPH-ACS Secretary. 
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Electronic Echo & Reverberation Amplifier 


This ECHO EFFECT AMPLIFIER could create a 
sensational sound effect through the ECHO 
EFFECT, TIME DELAY and DEPTH CONTROL. 
Simply connect this unit to any exisciu.. 
hifi between the pre-amp i tower-amp. 

Kit includes all components, transformer, 
a professional finished cabinet & front 
panel as well as LED level ,display ! 1:: 1! 

SPECIFICATIONS : 

Input Sensitivity . ' 150mV/50K ohm 

Frequency Response 10Hz to 50Khz ± dB 
Total Harmonic Distortion L:.;:: ! a . t 
Signal to Noise Ratio 90dB at IV 

Out Level 150mV/1K ohm (at IKHz) 



special 


A Stereo Pre-amp + Graphic Equaliser 


IN 


A great compact TWO IN ONE stereo Pro- 
saving the cost and space of extra cal 
& power supply. Accepts Phono, Tuner, 

& Aux Input. 

Kit includes all components, power su] 

& a professional finished cabinet & ki 

SPECIFICATIONS : 

Input Sensitivity Phono 2mV/47K 

Others 130mV/50K 
Frequency Response 10-100KHz +0.5, -IdB 
Total Harmonic Distortioi I . 

Graphic Equalizer Control- ±12dB/0i 


A FAST SPEED PRE-AMPk* 


A complete stereo Pre-amp | j 

plus TONE CONTROL using J 

fast speed FET IC OP-A . „ 

& other quality components riSnPfMffl 
e.g. stepped volume control j 
SPECIFICATIONS : 

Input Phono 2.5mV/47K 

Others lOOmV/IOOK 
THD 0.005$(rated output) 

RIAA Equalisation ±0.2dB 
(20—20KHz) 

Signal/ftoise Phono 75dB 
Others 9QdB 

Volume, Balance, Bass, Mid¬ 
range , Treble'controls, Loud¬ 
ness & Tone Defeat prov:' ' ■ 


80W x 2 DC AMPLIFIER KI 


complete stereo Pre¬ 
power' Amplifier including 
3 tone controls, heatsink, 
& power regulator all on a 
n : L.K 7 . 7.'. 


Freq. Resp. O-IOOKHz, +3dE 
TID: Less than 0.01$ 

PC Supply ±24-40V, 3-5A 
SPEAKER PROTECTION INCLUDED 



Autoranc,e DVM $699° 
LW/AM/FM Tuner """$492° 


Hi-com Unitromcs International Pty Ltd 

Box 20 Post Office Sylvanio fl.S.W • PHONE [02 1 575BG2 

MAIL ORDER 


welcome here 


ADD POST & PACK CHARGES 
under $25 $ 3 0 

$25 - $ 50 $4-8 

$50 - $100 $ 6-0 

OVER $100 $ 7-0 


Please debit my Bankcard 

Bankcard No- _ 

Expired Day _ 

Name _ 

Signature_ 




























Flowchart for Program 3 



can be removed from DATUM and 
mounted remotely. The system should 
be organised so that power must be ap¬ 
plied to undo the lock while removing 
the power will sound the alarm. Thus the 
system is secure should power to 
DATUM fail. 


Pick up sticks 

The final program is a game you may 
have played when younger. There is a 
pile of match sticks and the two players 
are allowed to remove in turn a number 
of matches (for example any number 
between 1 and 10), each player trying to 
force the other to pick up the last match. 
This simple game can be expressed in 
mathematical form and so this program, 
among other things, is to illustrate how 
DATUM can be programmed to perform 
simple arithmetic. 

The easiest way to understand the win¬ 
ning strategy is to start from the end of 
the game and work backwards. If the 
maximum number of sticks that can be 
picked up by either player is M, then we 
wish to force things so that on our last 
move we leave a single match. Thus on 
our next to last move we leave (M + 1) + 
1 matches, and on our third to last move 
2(M +. 1) + 1. 

Starting with N matches in the pile for 
our turn, we must therefore leave 
L = A (M + 1) + 1 

matches, where A is the largest positive 
integer and is given by 
A = integer [(N-1)/(M+1)] 

Thus for any move the player should 
remove 

R = N - A (M + .1) - 1 

A problem occurs if the operator 
knows this strategy and also applies it. 
When this happens R equals zero and a 
check for this must be made. In this case 
DATUM subtracts one match stick in the 
hope that it was by chance that this situa¬ 
tion arose and on the next time around 
he will win. 

To set up the game on DATUM the 
operator feeds in N, a two-digit number, 
being the number of matches in the pile 
and M, and a single digit number, the 
maximum number of matches a player 
can pick up per turn. The operator is 
given the privilege of having first go and 
so they feed in P, the number of matches 
they wish to remove. The program 
checks the value to see they are not 
| cheating. In fact, "DATUM" takes a rather 
sadistic attitude in this program. If he 
wins he calls the operator a CLOT and if 
he loses he says the operator has 
cheated. 

Fig. 3 presents one flow diagram for 
the game Pick Up Sticks and listing 3, 
shows the program. The only difficult 
programming steps in the flow diagram 
are the compute stages. Division is 
achieved by multiple subtraction and 


multiplication by successive additions. 
The program as written has a number of 
defects and it is suggested that as an ex¬ 
ercise you may try and make some 
changes. Firstly, the arithmetic is all done 
in hexadecimal and while this will pro¬ 
vide practice for working out branch off¬ 
sets, it would be more convenient to do 
this with decimal figures. 

In addition to testing the input to 
restrict values from 0 to 9, decimal 


arithmetic requires the use of the 
Decimal Adjust instruction to allow for 
overflow. This instruction only works in 
conjunction with the three addition in¬ 
structions ABA, ADD and ADC, so for 
decimal subtraction the values must be 
converted to two's complement and 
then added. 

The program as written does make use 
of FOUR additional monitor subroutines 
Text continues on P95 
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DATUM: listing 2 — Combination lock 
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DATUM: listing 3 — Pick up sticks 
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A TV GAME WITH 
PERSONAL COMPUTER! 



& it's years ahead! 

Y es _ an absolutely up-to-date design. 
Most of the TV game consoles around wr 
designed at least 2 years ago. And 
electronics, that's an eternity! 

Compare the quality 

Amazing picture quality 
with over 49,000 dots — 
over twice as good as the 
largest selling TV game. 

You'll be amazed at 
clarity, the detail — just likeN^ 
the screens NASA use in 
the space shuttle! 

Space age Controllers 

Not just simple sticks: full 
space-age guiding devices 
with 48 keys as well. You 
get incredible control cap¬ 
ability — far more than 
possible with other games. 
And slide-in overlays for 
controllers: you can see ex¬ 
actly what to do! When the 
controllers are placed in 
the console, they form a 
standard typewriter-style 
QWERTY' keyboard — 
that's versatility! 


Mouse 

Puzzle 




Fantastic 
game Cartridges 

21st century games — like you've nevei 
played before. And every cartridge has many 
games — up to 32 in each! You'll never be 
satisfied with anything less after playing the 
WIZZARD. 

Every cartridge has a built-in demonstration 
program to show you how to play the game. 
And plays music, too — it's that advanced! 


Astro 


Compare the price 

The best part of all: the Dick Smith WIZZARD 
is around $200 cheaper than the closest 
comparable computer! Yes, you not only 
save a fortune by buying the Dick Smith 
WIZZARD — you get much greaterflexibility 
and enjoyment! 

SUPPLIED 
£ WITH 

iitMaat- .«!».- ^ WIZZARD 


★★★★★★★★ 

one with the 
inbuilt personal computer 

★★★★★★★★★★★★★★★★ 

The Dick Smith WIZZARD 
has an inbuilt personal com¬ 
puter facility! Just plug in 
the optional 'BASIC' cart¬ 
ridge and the WIZZARD 
becomes a powerful per¬ 
sonal computer, complete 
with 17K of memory (that's 
more than you get with 
many personal computers!! 

Learn how to run your ownl 
programs. Finance, home-| 
work, anything! 


BASIC' CARTRIDGE 
Now Available 


DICK SMITH WIZZARD 


ONLY 


Great range of cartridges! 

Tank Attack Cat. Y-1610 $39.9E 


ICK 


SMITH Electronics 

See pages 5-6 
for address details 


& ^4 


$50,000 IN PRIZES TO BE WON. SEE YOUR NEAREST DICK SMITH STORE. 





















Table 1: 

DATUM Monitor routines 

NAME 

START 

COMMENTS 


LOCATION 

SPROMPT 

7107 

Puts a “PROMPT” in the left-most digit and 
blanks the rest. 

DISKEY 

715E 

Refreshes the display then scans the 
keyboard. If no key was pressed then the 
routine loops back to display refresh routine. 

MPXK 

7177 

Tests whether a key has been depressed. 
Acc B = 0 if no key depressed else # 0. Acc 
A has value of key. Index Reg is used. 

TIMLP 

71 D2 

Gives a 10ms delay and does not change 
Acc A, Acc B or Index Reg. 

XTIMLP 

71D7 

Time delay depends on the Index Reg. Delay 
= Index Reg contents x8/*S. 

DISPLAY 

71DD 

Displays for 10msec contents of display 
locations 0010—0015. Index Reg used. 

BYTE 

724D 

Takes two nibbles in successive memory 
locations (indexed) and combines to form a 
byte. MSN in location 00 and LSN location 
01. Index Register must be set before enter¬ 
ing subroutine. Result in Acc. 

TWODIG 

726E 

Takes byte in Acc A and splits into 2 nibbles 
MSN in Acc B, LSN in Acc A Index Register. 

BIN7SEG 

727D 

Converts a hex value in Acc A, into a seg¬ 
ment code. This result is in Acc A, the 
original hex value being lost. Index Reg is left 
unchanged. 

ADBX 

734C 

Adds the contents of Acc B to the Index Reg 
and the result is in the Index Reg on exit from 
the routine. 

SBBX 

7364 

Is similar to ADBX but subtracts Acc B from 
the Index Register. 


Table 2: Addresses of PIA 1 (hex). 

6000 Data register A and Data Direction register A 

6001 Control register A 

6002 Data register B and Data Direction register B 

6003 Control register B 


Table 1 shows 
Monitor routines 
which can be used 
with any program. 
Table 2 has the 
addresses of PIA 1 
of DATUM. 


namely DISKEV, BYTE, TWODIG and 
BINTSEG. The function of each of these is 
explained in Table 1. Please note that 
MSN stands for most significant nibble 
and LSN for least significant nibble. 


Concluding remarks 

The above three programs illustrate 
some of the many applications of 
DATUM, and we hope that you have en¬ 
joyed studying and using them. The ap¬ 
plications and usefulness of DATUM can 
be extended by adding the other two in¬ 
tegrated circuits (the AQA and PIA2), 
but even more, by adding the matching 
extension board. This board can be ex¬ 
panded according to user needs, and 
provides for memory to be increased up 
to 12k bytes (RAM and/or EPROM), 
analog to digital and digital to analog 
conversion, cassette interface and use 
with a terminal. 

DATUM was originated by Malcolm 
Haskard, Senior Lecturer at the School of 
Electronic Engineering of The South 


Australian Institute of Technology, who 
designed the circuit and wrote the 
documentation. John Duval, a technician 
with the School was responsible for the 
artwork, including the printed circuit pat¬ 
terns used by Gammatron to produce 
the boards. As mentioned in the first arti¬ 
cle, Peter O'Neill, a masters degree stu¬ 
dent, wrote the DATUM monitor 
program. 

Complete kits and instructions for 
building the DATUM microprocessor 
board are available from Gammatron, 
Unit 1, Weens Rd, Pooraka, SA, 5095. 
Phone (08) 262 6555. 


Correction 

The connection diagram for the 
DATUM expansion interface, Fig. 8, 
published in November 1982, is partially 
incorrect. On the upper side of the 
board, starting from pin 11, the address 
lines are in the sequence A0, A1, A2, 
A3, A7, A4, A8, A5, A9, A6, A10, and 
All (on pin 22). ® 



BASIC ELECTRONICS is almost 
certainly the most widely used manual on 
electronic fundamentals in Australia. It is 
used by radio clubs, in secondary schools 
and colleges, and in WIA youth radio clubs. 
Begins with the electron, introduces and 
explains components and circuit concepts, 
and progresses through radio, audio 
techniques, servicing, test intruments, etc. 
If you’ve always wanted to become 
involved in electronics, but have been 
scared off by the mysteries involved, let 
basic Electronics explain them to you. 

Available from “Electronics Australia”, 57 
Regent St, Chippendale, NSW. PRICE 
3.50 OR by mail order from “Electronics 
Australia”, PO Box 163, Chippendale, 
2000 PRICE $4.40. 


AN INTRODUCTION TO 

DIGITAL 
ELECTRONICS 

FOURTH EDITION 

Electronic equipment now plays an important ] 
role in almost every field of human endeavour. 
And every day, more and more electronic 
equipment is ."going digital". Even professional 
engineers and technicians find it hard to keep J 
pace. In order to understand new | 
developments, you need a good grounding in 
basic digital concepts, and An Introduction to « 
Digital Electronics can give you that grounding, fj 
Tens of thousands of people — engineers, t 
technicians, students and hobbyists — have us 
ed the previous editions of this book to find oi 
what the digital revolutions is all about. The 8 
fourth edition has been updated and expanded, Jj 
to make it of even § 
greater value. 



Available from "Electronics Australia”, 

Regent St, Chippendale. PRICE $4.50 OR by 8 
mail order from "Electronics Australia”, PO Box 8 
163, Chippendale, 2008. PRICE $5.40. 
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Letters to 
the editor 


Companies — perhaps modesty is justified 


In your November issue your editorial 
led with the words 'There is no need to 
be modest". On the contrary, I feel that 
in some areas of the Australian elec¬ 
tronics industry there is need for a lot 
more reticence. Far be it for me to 
speak of the purveyors or creators of 
high technology produce. What is need¬ 
ed is quality control and responsibility at 
the nitty-gritty level. 

Two days ago the phantom statistician 
struck at my house and two light bulbs 
blew. I subsequently purchased three 
bulbs (f.0 and 75W, reputable maker) of 
which one failed to work at all and the 
other died at switch on. Things were 
looking diml 

I purchased two more bulbs (60W, dif¬ 
ferent although equally reputable make). 
While inserting the first I noticed that it 
rattled a good deal more than is usual. 
On inspection, the centre of the base 
proved to contain sufficient loose solder 
to enable a short circuit. The second 
bulb proved to be in the same condition. 
Not wishing to blow fuses I inserted the 
last of the original three bulbs. 

It has lasted long enough to write this 


letter, though I can't help feeling for 
those with less than acute hearing or 
electrical knowledge amongst us who 
must have many blown fuses and frayed 
tempers. All in all, one out of five is not a 
good score. 

It is hard to see (!) such companies be¬ 
ing viable, let alone visible, in the market 
place for very long. 

O. Reynolds, 

Balgowlah, NSW. 

COMMENT: We agree that one out of 
five is a poor score. We hope you return¬ 
ed the defective bulbs for a refund. One 
reason why companies become slack is 
that their customers allow them. 

Weather Bureau likes 
Towards 2000 

In your editorial for October 1982, you 
label the television series, 'Towards 
2000" as being an example of an ABC 
show put together by people "who 
could not care less". Further, you 
describe 'Towards 2000" as having "in¬ 
different presentation". 

You are perfectly entitled to your own 


viewpoint, but I should point out to you 
that what you say is entirely without 
substance. 

Indeed, 'Towards 2000" is produced 
by one of the most professional and en¬ 
thusiastic teams with whom it has ever 
been my privilege to work. The dedica¬ 
tion to the series of the reporters, direc¬ 
tors, film crews, researchers, producer's 
assistants and indeed the whole team of 
'Towards 2000" is, without question, 
total and unflagging. 

The audience response to the two 
series to date has been overwhelming. 
For instance, the most recent TV Au¬ 
dience Appreciation Survey conducted 
in Melbourne shows 'Towards 2000" as 
having an appreciation factor of 85% (ie, 
85% of its viewers either "enjoyed" or 
"liked" the program). With the exception 
of the ABC's Commonwealth Games 
coverage (93% appreciation), no other 
program on any station equalled 
'Towards 2000's" appreciation rating. 

As I write, a letter from Victoria's 
Bureau of Meteorology has arrived on 
my desk. The opening paragraph reads - 
"I would first of all like to congratulate 
you on the high standard of your 
show. The technical quality and fresh 
approach to new advances are need¬ 
ed for our society to adjust to the 
future." 

Like I say, your editorial writer is 
perfectly entitled to his viewpoint. It's 
just a pity that view is so far removed 
from reality. 

L. Capps, 

Executive Producer, 

'Towards 2000", 

Australian Broadcasting Commission, 
Sydney, NSW. 

Metrics: advertisers 
should take more care 

No doubt many of us had a good 
chuckle at Dick Smith's "Exclusive" - new 
for 82" autoranging digital multimeter 
which is advertised on page 54 of his 
1982/83 Electronic Enthusiast's 
Catalogue (Cat Q-1446) - and which 
weighs 250kg (well that is what he said!). 

However, Jaycar Pty Ltd were not con¬ 
tent to let the matter rest at that. In the 
June 1982 issue of EA (page 17). Jaycar 
advertise their version of the same meter 
as one thousandth the weight of Dick's 
(cheaper too). 

All good light-hearted stuff perhaps. 
But it shouldn't happen. Not in technical 
publications. Maybe John Citizen is still 
suffering withdrawal symptoms follow¬ 
ing the abandonment of the imperial 
system, but electronics buffs should be 
familiar with the metric system from way 
back, I learnt it in secondary school 25 
years ago. Didn't you city slickers have a 
go at it too? 

For further examples of shoddy use of 


Electronics is going digital. 
This book can help YOU 
go right along with it: 

AN INTRODUCTION TO 
DIGITAL ELECTRONICS 

Here are the chapter headings: 


1 Signals, circuits and logic 

2 Basic logic elements 

3 Logic circuit “families” 

4 Logic convention and laws 

5. Logic design: theory 

6. Logic design: practice 

7 Numbers, data & codes 

8 The flipflop family 

9 Flipflops in registers 

10 Flipflops in counters 

11 Encoding and decoding 

Available from “Electronics Australia”, 57 
man order from “Electronics Australia”, 
$5.40. 


12. Basic readout devices 

13. Multiplexing 

14. Binary arithmetic 

15. Arithmetic circuits 

16. Timing & Control 

17. Memory: RAMs 

18. ROMs & PROMs 

19. CCD’s & magnetic bubbles 

20. D-to-A converters 

21. A-to-D converters 
Glossary of terms 

Regent St, Chippendale. PRICE $4.50 OR by 
PO Box 163, Chippendale, 2008. PRICE 
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ICS gave me the break I needed” 


23-year-old Greg Marr. ICS Student. 


"I applied for over 30 jobs in the 
computer industry but kept getting 
knocked back. 

There were plenty of jobs about; it 
was just that there were always people 
with more qualifications than me. 

That 5 s when I decided to apply for 
an ICS course.” 

"It was as if I was the only 
ICS student.” 

"The ICS program quickly gave 
me an understanding of the job I 
wanted. I studied at my own pace and 
the tutor really helped a lot 

Unlike a classroom where the 
tutor deals with up to 40 people at a 
time, your ICS tutor gets to know you 
personally. If you work at a slower or 
fester rate, you won’t be penalised 
because the class is ahead or behind you. 

ICS doesn’t just send you text 
books, you receive a complete learning 
system. 

Each program is accompanied by 
notes and questions that allow you to 
understand and remember every point 
. . . before moving onto the next one.” 

What you put in. What you 
get out. 

You’ll have to put aside a couple 
of hours a day. But with ICS you can 
pick and choose just when and where 
you study. 


You have to take assignments and 
tests. But your ICS tutor will guide you 
and give you advice even' step of the 
way. 

It may take time. But in the end 
you’ll emerge with extra skills that may 
help you pick and choose jobs, ask for 
more money or set your own 
conditions. 

"I got the job I wanted.” 

After a few months of study and a 


couple of exams, Greg Marr used his 
ICS experience to apply for another job. 
Today he is a computer technician. 

He is just one of 9 million people 
around the world who have proven the 
success of ICS. 

If you’d like to join them, apply 
now for enrolment to one of the ICS 
Career Programs listed below. 

By return mail you will receive 
complete details of courses, fees and the 
unique ICS study method. 


Choose the ICS course which interests you most 

I Send now for details and an enrolment application. 

I • Automotive 


• Building Sciences 

• Drafting 

• Electronics 

• Mechanical Engineering 

• Electrical Engineering 

• Civil Engineering 


Refrigeration and 
Air Conditioning 
T.V Servicing 
Accountancy 
Business Management 
Sales and Marketing 
Computer Programming 
Hotel MoterManagement 


■—UD 

• Secretarial/English 

• Art 

• Writing 

• Dressmaking 

• Interior Decorating 

• Guitar 

• Photography 


I The course I am most interested in is_ 

■ (If the subject you want is not listed above, please write it in) 

I Please send me without cost or obligation the ICS Careers Information Guide which tells r 
I everything I need to know about the course I wish to receive information on. 

* Mr-/Mr,:/Mi,.: 


.postcode 

.Phone. 

Tick here if currently full 


| Occupation.Age 

International Correspondence Schools nwn nere u turr 

| Sydney: 400 Pacific Highway. Crows Nest. NSW 2065. Tel: (02) 4321.. 

Melbourne: 18-20 Collins Street. Melbourne. VIC, 30(H). Tel: (03) 6561950 
| Brisbane: 131 Elizabeth Street. Brisbane. QLD. 4000. Tel: (07) 2210178 
■ Adelaide: 28 Grenfell Street. Adelaide. S.A. 5000. Tel: (08) 2194154 
I Perth: P.O. Box D157. Perth. W A. 6001. Tel: (09) 3218530 
I New Zealand: 182 Wakefield Street. Wellington C. I. N.Z. P 461 
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metric units, look no farther than the 
1982/83 Altronics catalogue which 
featured as a supplement to EA back in 
March. At least they tell you (page 20) 
that UF is microfarad and PF is picofarad 
- but why didn't they use the correct ab¬ 
breviations jtF and pF? One page 18, 
however, they leave it to the reader to 
decipher the values associated with 
fuses and cradle relays, which makes the 
game more interesting! 

Perhaps we can forgive the wheelies 
their "kph" and other confused terms; 
and the fishermen whose "3lb bream" 
become 1.36kg in magazines with 
spurious accuracy; but technical people 
should do better than that. 

I. B. Staples, 

Mareeba, Qld. 

Problems with VCR 
signal distribution 

I would be obliged if you would draw 
your readers' attention to a possible pro¬ 
blem with reference to my article on TV 
Distribution in the November issue. In 
discussions with colleagues at the recent 
TETIA-TESA Convention in Melbourne, it 
was brought to my' attention that the 
suggested system (of incorporating VCR 
signals) may not work with certain VCRs. 
In particular, those Beta machines 
without an antenna switch could cause 
intermodulation, patterning or colour 
subcarrier cancellation. 

I have not had the opportunity to in¬ 
vestigate this problem, nor to devise an 
answer where the problem does exist. I 
can only apologise to any reader in¬ 
convenienced by this omission, and 
would be pleased to hear from anyone 
who has met and overcome this par¬ 
ticular problem. 

J. Lawler, 

Geilston Bay, Tas. 

Farads are a reality 

Upon seeing the cartoon on page 69 of 
your September issue, 1 thought you 
might appreciate the enclosed device (a 
capacitor of about 25mm in height and 
12mm in diameter - about the size of a 
16V/470/*F electrolytic - Ed). It is possi¬ 
ble you have already seen one as it is out 
of a JVC HR2200 portable VCR. 

If you haven't, I can assure you it is not 
a joke. That is a real 3.3 Farad 1.6V 
capacitor! It serves as a power supply 
back up for the LCD tape counter (being 
much more successful than a Ni-Cad bat¬ 
tery in this application). It is not an elec¬ 
trolytic and has no indication of polarity. 

It can be charged in either direction. 

It has a fairly high internal resistance, 
but will still run a small motor. One par¬ 
ticular motor out of a camera zoom unit 
ran for about four minutes! Even more 
surprising was that by spinning the 




Misconceptions in article on Amplitude Modulation 


I would like to comment on the arti¬ 
cle on "Amplitude Modulation: The 
Basic Concepts", submitted by Elmo 
V. Jansz in your October 1982 issue. 

The author described AM theory 
the same way it was taught to myself 
and many other persons involved in 
electronics and communications. 
However, the way it has been theoris¬ 
ed by the author and countless other 
people introduces misconceptions in¬ 
to the understanding of AM. 

It has been said that the amplitude 
of the carrier varies in accordance 
with the amplitude of the audio 
signal. This is not so. Regardless of 
percentage modulation the carrier 
signal will always remain at a constant 
amplitude. 

What does occur is that the 
amplitude of the sidebands vary with 
the amplitude of the modulating 
signal, also the frequency of the 
sidebands vary with the frequency of 
the modulating signal. 

Therefore it can be stated that with 
a constant amplitude and frequency 
of an audio signal the amplitude and 
frequency of the sidebands will re¬ 
main constant. In the resultant 
transmitted AM signal there are three 
components present: 

1. The carrier frequency. 

2. Lower sideband frquency. 

3. Upper sideband frequency. 

When an AM signal is viewed on an 

oscilloscope it appears as if the carrier 
signal is 4 varying in amplitude. The 
reason this occurs* is-i because the 
oscilloscope receives three different 
frequencies and algebraically adds 
them together. 

This result can ^ also be done 
graphically on paper by adding the 
amplitudes of^the three AM com¬ 
ponents together. 

Further insight and understanding of 
AM can be achieved by displaying an 
AM signal on a spectrum analyser. 


This may be difficult to achieve 
because spectrum analysers are ex¬ 
pensive and therefore somewhat 
scarce. 

Having described amplitude 
modulation, it must follow that 
amplitude demodulation or detection 
must be described. 

It is often taught that the AM detec¬ 
tor diode rectifies the AM signal and 
the capacitor in circuit after the diode 
fills in the gaps between the carrier 
peaks to reconstruct the audio. 

This is also a misconception. It has 
been established that the AM signal 
arriving at the detector consists of 
three separate frequencies. By using 
the detection method previously 
mentioned the three RF components 
would be rectified then shunted to 
earth by the filter capacitor. There 
would be no audio output from the 
detector. 

It is apparent that a suitable explana¬ 
tion of AM detection is necessary. To 
reconstruct audio from an AM signal 
the sidebands must be mixed with the 
carrier signal. 

Regardless of the amount of fre¬ 
quency conversion that occurs in the 
receiver the difference frequency bet¬ 
ween sidebands and carrier will 
always remain the same as the 
transmitted signal. 

In AM detection, mixing occurs be¬ 
tween the sidebands and the carrier 
signal. This mixing occurs in the non¬ 
linear characteristic of the detector 
diode. 

The capacitor shunts RF to earth 
leaving just the audio to be amplified. 
It should be noted that some mixing 
would occur between the sidebands 
producing a product of twice the 
modulating frequency. This would be 
likened to harmonic distortion. 

D. Dutton, 

Alpha Electronics, 

Toowoomba, Qld. 



motor (by rapidly running the attached 
pulley across the table top a few times) 
the capacitor could be charged. The 
motor will then faithfully run in the same 
direction. 

It ran a small 1.5V radiq for about 90 
seconds at a listenable volume, but the 
local oscillator stopped at about IV. If 
not for this, it would no doubt have 
operated much longer. We have no in¬ 
formation about the company who 


manufactures the device, the only iden¬ 
tification being the title "Gold Cap" 
printed on the plastic sleeving. 

I can recall reading in your magazine 
some years ago that capacitors of this 
size could be made with a new process, 
but the last I heard was that they were 
limited to a rating of about 0.5V work¬ 
ing. Another of our VCR's has one of 
these capacitors with a rating of 5.6V. 

K. Walters, 

Auckland, NZ. 

Comment: "Gold Caps" are apparently 
being increasingly used for standby 
power supply for memory devices in 
Japanese synthesiser AM/FM tuners and 
VCRs. Thank you for the sample. It is a 
fascinating component. 
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Books & 
Literature 


RF circuit design 



RF CIRCUIT DESIGN by Chris Bowick. 
Published 1982 by Floward W. Sams, 
Indianapolis, USA. Soft covers, 215 x 
279mm, 176 pages. Illustrated with 
many circuits and diagrams. ISBN 0 672 
21868 2. Price $33.95. 

Nowadays, when publishing in the 
electronics field seems to be dominated 
by books on computers and programm¬ 
ing, it is a welcome change to come 
across a text on RF circuit design. Such 
books are all too rare. Having indicated 
that the book is welcome it is good to be 
able to state that it is also well written. 

There are seven chapters in all, plus 
three appendices. Chapter one starts 
with components and discusses wire, 
resistors, capacitors, inductors, toroids 
and toroidal inductor design. Chapter 
two is about resonant circuits and covers 
the subjects of Q, insertion loss, im¬ 
pedance transformation and coupling. 
This leads naturally to chapter three 
which discusses filters. 

Chapter three presents design pro¬ 
cedures for multi-pole Butterworth, 
Chebyshev and Bessel filters including 
low pass, high pass, bandpass and band- 
stop designs. A really useful chapter in 
which there is surprisingly little 
mathematics considering the nature of 
the material. 

Chapter four covers impedance mat¬ 
ching of real and complex impedances. 
This is done numerically and with the aid 
of the Smith chart. 

People who could never understand 
transistor RF parameters will find chapter 
five useful. Input and output impedance 
feedback capacitance and their variation 
with frequency are discussed and Y and S 


parameters are introduced. Chapter six 
then builds on the preceding chapter by 
discussing small signal RF amplifiers and 
chapter seven concludes on RF power 
amplifiers. 

The three appendices cover vector 
algebra, noise calculations and the 
bibliography. 

While the book covers the above sub¬ 
jects quite well it is fair to say that there 
are a number of surprising omissions. For 
a start, oscillators are not mentioned at 
all, let alone covered. While filters have 
been covered in some detail, they are all 
LC networks and quartz crystal and 
ceramic filters are not mentioned. Nor is 
there any discussion of attenuators. 

Finally, there is no discussion of in¬ 
tegrated circuits which are nowadays us¬ 
ed extensively in RF circuitry and nothing 
on stripline techniques which are man¬ 
datory for the UHF region. In spite of 
that list of omissions, this text is well 
worthwhile as a practical guide to RF cir¬ 
cuit designing. It is not cheap though, at 
$33.95 for 176 pages. 

Our copy came from Technical Books 
& Magazine Company Pty Ltd, 289-299 
Swanston Street, Melbourne, 3000. 
(L.D.S.) 

Programming 
the VIC-20 



VIC INNOVATIVE COMPUTING by Clif¬ 
ford Ramshaw. Soft covers, 151 pages, 
140 x 210mm. Melbourne House 
Publishers, 1982 ISBN 0 86759 115 3. 

Included in the 30 programs are several 
popular arcade games as well as strategy 
games such as Adventure and Chess. 


Dedicated alien zappers will most likely 
be pleased with this publication. 

Any Commodore VIC 20 owner in¬ 
terested in video games would find this 
book worth a browse. Containing very 
little else besides the actual programs, it 
is not exactly the type of "good book" 
one might be tempted to curl up with! 
The only text is a brief description of 
each program and an even briefer 
description of the game. 

The review copy was supplied by 
Compshop Australia, 4/75 Palmerston 
Crescent, South Melbourne, Vic, 3205. 


Recently received 

THE ILLUSTRATED DICTIONARY OF 
ELECTRONICS (SECOND EDITION). By 

Rufus P. Turner. Soft covers, 891 
pages, 130 x 210mm. Published by 
TAB Books Inc 1982. ISBN 0 8306 1366 

8. Price $23.50. 

For people involved in the presenta¬ 
tion of electronics information, it can be 
a full time task to keep abreast of current 
terminology. With over 25,000 defini¬ 
tions, this dictionary would no doubt 
prove a useful aid. 

There are 600 new entries in the se¬ 
cond edition, covering electronics, radio, 
audio, computers and other area. A data 
section contains some commonly en¬ 
countered symbols and abbreviations, as 
well as mathematical constants and a 
metric conversion table. Some defini¬ 
tions in the data section use exclusively 
Imperial measurement values. 

Our copy was supplied by Australian 
and New Zealand Book Company Pty 
Ltd, PO Box 459, Brookvale, NSW 2100. 
☆ ☆ ☆ 

INDUSTRIAL APPLICATIONS OF LEARN¬ 
ING CURVES AND PROCESS FUNC¬ 
TIONS. IERE Conference Proceedings 
No. 52. Soft covers, 159 pages, 210 x 
295mm, illustrated. ISBN 0 903748 47 

9. Price £20. 

On December 4, 1981, a conference 
was held in London on the above sub¬ 
ject. This book contains the proceedings 
of the conference, presenting nine 
papers. These include discussion on the 
application of learning curves to highly 
repetitive tasks and ask how complex a 
learning curve model need be. 

This should provide useful discussion 
and data for anyone involved in the area 
of industrial efficiency. Contact: Publica¬ 
tion Sales Controller, Institution of Elec¬ 
tronics and Radio Engineers, 99 Gower 
Street, London, UK, WC1E 6AZ. 

☆ ☆ ☆ 

THE INFLUENCE OF MICROELEC¬ 
TRONICS ON MEASUREMENTS, IN¬ 
STRUMENTS AND TRANSDUCER 
DESIGN. IERE Conference Proceedings 
No. 55. Soft covers, 296 pages, 210 x 
298mm, illustrated. ISBN 0 903748 50 
9. Price £37.50. 
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Another of the IERE Conference series, 
this book contains papers presented at 
Manchester on June 30-July 1, 1982 on 
the above subject. Some of the topics 
dealt with at this conference include 
controlling a miniature insulin infuser, a 
microcomputer based stereo-scopic 
rangefinding and a video image process¬ 
ing system. 

The papers provide interesting discus¬ 
sion on some areas of current medical 
and industrial electronics which should 
prove useful to people involved in there 
areas of research. Contact: Publication 
Sales Controller, Institution of Electronics 
and Radio Engineers, 99 Cower Street, 
London, UK, WC1E 6AZ. 

☆ ☆ ☆ 

HOW TO MEASURE ANYTHING WITH 
ELECTRONIC INSTRUMENTS. By John 
A. Kueken. Soft covers, 336 pages, 130 
x 208mm. Published by TAB Books Inc. 
ISBN 0 8306 1306 4. Price $14.95. 
With 16 chapters, this book takes the 
reader from units of measurement 
through to constructing test gear. Most 
of the circuits utilise ICs, although discus¬ 
sion is provided on earlier types of elec¬ 
tronic test gear. 

Analog-to-digital and digital-to-analog 
techniques are described, along with 
chapters on temperatures, distance and 
force measurement. A reasonable 
amount of theory is provided, but little is 
offered in the way of applications for 
each of the circuits, excepting those of 
the final chapter which deals with 
automotive test equipment. 

The review copy was supplied by the 
Australian & New Zealand Book Com¬ 
pany Pty Ltd, PO Box 459, Brookvale, 
NSW, 2100. 

☆ ☆ ☆ 

THE MASTER HANDBOOK OF 1C CIR¬ 
CUITS by Thomas R. Powers. Soft 
covers, 532 pages, 128 x 198mm. 
Published by TAB Books Inc 1982. ISBN 
0 8306 1370 6. Price $21.50. 

With chapters entitled Linear ICs, 
Voltage regulators, CMOS, TTL, Radio & 
TV ICs and Special Purpose Devices, this 
book has a collection of over 900 cir¬ 
cuits. Particularly in the linear ICs sec¬ 
tion, there is a multitude of circuit 
designs which may prove of use to the 
hobbyist. 

ICs used in the circuits (there are some 
200 different types) are listed in the con¬ 
tents under their generic name. No 
manufacturer identifications are included 
which may prove a handicap where 
some of the less common ICs are 
concerned. 

In spite of the large number of circuits 
the lack of any supporting data or any 
descriptive text at all will probably 
severely limit the usefulness of this book. 

The review copy was supplied by the 
Australian and New Zealand Book Co 
Pty Ltd, PO Box 459, Brookvale, NSW, 
2100. 



INTERESTED IN ELECTRONICS? 
THEN WHY N0TTURN YOUR HOBBY 
INTO A CAREER? 


In this fast-changing electronic world people with interest and 
trainin g are going to be in demand. Turn your interest into a lucrative 
career in any one of the following fields: 

Computers • Industrial Controls • Medicine 
Radio Communications • Domestic Radio & Television 


Electronics plays an important role in these and many otherfields. 
With a Stott’s Home Study Course, training is easy and will prepare 
you for a career in the manufacture, installation, commissioning, 
sales or servicing of electronic equipment. 

You’ll have experienced, professional instructors who will guide 
you through an integrated theory/practical program. They’ll give you 
individual attention and advice, and prompt replies to all test 
assignments and queries. And best of all, you'll study at your own 
pace, in your own home. 

Send the coupon today. It may be the smartest move of your life. 


Stotts W 

TECHNICAL CORRESPONDENCE COLLEGE 

The name to trust in correspondence education. 

I Please send me free, and without obligation, 
full details of the following courses: 


-><§ 

Melbourne, 159 Flinders Lane. 3000 Tel: 63 6212 ■ 

Sydney, 383 George Street. 2000. Tel: 29 2445 
Brisbane, Suite 3.65 Mary Street. 4000 Tel 221 3972 1 

Adelaide, 85 Pirie Street. 5000. Tel: 223 3700 
W. Perth, 25 Richardson Street. 6005 Tel 322 5481 I 
Hobart, 1st FI. 29 Argyle Street 7000 Tel 34 2399 - 

The Stott’s range of courses I 

in Electronics is: 

Intro to Electronics 
Digital Electronics for •; 

Technicians/Servicemen ! 
Microprocessors 
AM Radio Receivers 
Radio/TV Servicing \ 

Colour Television 

ALA/ST3596/EA1 /831 


I MR. MRS. MISS _ 
ADDRESS _ 


■ Stott s undertake that no sales counsellor wi 
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i Powerful New 
6000 RPM 
Mini Drill 


for PC 
Work 


it the shot for 
PCB work. 
12V DC 
operated 
from external 
Power Pack 


capacity. 
Supplied c/w 
1mm drill bit. 

T2302 . . 

Drill Bits: 

T2320 (0.8mm) . . . $1.25 
T2325 (1.0mm) . . . $1.25 


$12.95 


1 000 


1 8432 } i 

2- 000 ) c 

3- 57945 ' 
Solder 
Type 


Parallel 

Resonant 

Frequencies 
Quoted 
in MHZ 


1019 

1020 
1025 


0 000 I 
12-000 I 
16-000 / 


SOLDERING 
IRON STAND 
UNIVERSAL 
TYPE 


It 1302 .. .55^5" NOW $4.00 GOSH! 


Non-static sheeting for storing CMOS IC’s, 
LSI's etc. 1000 times better than aluminium 
foil. Will store up to 150 IC’s on one 225 x 
150mm sheet. 




NOW $2.00 a sheet - GAD! 


MIC INSERT ELECTRET 


Great little replacement for tape recorders, el 
Handy for hobby projects, includes data she 
and application circuit. 50 HZ - 15 KHZ 


C 0170 . . NOW $1.00-OUCH! 


SOLDER SUCKER 

Quality de-solder tool 
with Teflon tip 

T 1240 . . . $3*50" 
y 2 PRICE.$7.25 


REPLACE¬ 
MENT TIP 


T 1241 
$2.75 


BANKCARD 
PHONE ORDER 


FREE DELIVERY THIS MONTH 


Bankcard holders may phone your order to 
us up to 7 pm (Eastern standard Time) for 
next day delivery capital Cities and 
suburbs. 48 hour delivery to virtually all 
country centres. 

AND WHAT'S MORE . . . 

WE LL PAY THE FREIGHT! 
with minimum purchase value of $25. 
Why not phone your order in "After Hours" 
on our Answering Machine? — l know — we 
all hate those darn tape machines — But 
tell you what! Tape machine orders are 
processed first thing in the morning — 
even before we pick up the mail. Again free 
Jetservice delivery applies this month for 
orders over $25. 


AT LAST - SINTERED PLATE 
NICAD RECHARGEABLE 
BATTERIES AT A PRICE 
YOU CAN AFFORD 


COLUMN 


AA Size 1-2V Genuine Sintered Plate Nicad 
Construction by Furakawa — arguably the top 
Nicad designer/manufacturer in the w" rlrf 
today. Amazing low price. 

Cat S3020 . ea $1.95 

10-49 $1.70, 50+ $1.60 


Incredible! 

UNIVERSAL MULTIMETER 

PORTABLE WITH BENCH STAND 

23 ranges at less than $1 per range. 

* 20,000 OHMS/Volt DC * 10,000 OHMS/ 
Volt AC * Mirror backed scale * Overload 
protected * Unique carry handle doubles a: 
bench stand * High-impact resistant case * Us 
1 AA Penlight batter (incl.) * Comes complete 
with battery, test leads and instructions. 
RANGES: DC Voltage 0-.25, 1, 2.5, 10, 25, 
100,250,1000. AC Voltage 0-10, 25,100, 250, 
1000 Decibles 20 to +22db DC Current 0-50, 
500 UA, 0-5, 50, 500MA OHM Meter 0-6 
megohms in 4 ranges, 30 ohms centre s 
Size 135 x 91 x 39 

Q 1002 . . $22.50 4 or more . . $21.00 


A FREE Carry Case Cat. Q 1012 $3.50 
value with every meter purchased from 
this advert - YES! that's right - yours 
for the asking. 


FAMOUS ELECTROLUBE PRODUCTS IN GENEROUS 
"TRADE SIZE” PACKS 


ELECTRO 
ifecfa?'! MECHANICAL 
m*— m lubricant PEN 

T 3062 ... $3.50 


ELECTRONIC 
CLEANING SOLVENT 

T 3065 . . . $6.50 


$5.50 


CLEAR PROTECTIVE 
LAQUER 

T 3085 . . . $6.95 


BANKCARD IFTSERVICE DELIVERY NEXT DAY BANKCARD JETSERVICE 
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New Products... 

Product reviews, releases & services 


Intelligent data logger from Dindima 



In a move to bridge the gap between 
data loggers and digital panel meters, 
Monitor Labs has developed the "Calc-U- 
Logger", the first of its forthcoming Series 
2000 universal process indicators. This 
unit accepts 3 pulse and 12 analog inputs 
and provides 3 analog outputs. 

Combining the capabilities of a stack- 
orientated scientific calculator (using 
reverse Polish notation) with those of a 
process monitor, the device can be pro¬ 
grammed for specific applications 
through a keyboard. The underlying 
logic is programmed by the manufac¬ 
turer in a Forth high-level language, 
known as FIG Forth, which supports the 
assembly-language routines of the unit's 
CPU, a 6502. 

In many ways it resembles a state-of- 
the-art intelligent datalogger. It has 
analog, thermocouple and pulse inputs, 
alphanumeric data identification, alarms, 
analog output and RS232 or IEEE 488 
ouput. The operator can specify data 
reporting rates, alarm levels and a 
multitude of other operating 
characteristics with the front panel 
alpha-numeric keyboard. 

A 12-character alphanumeric LED 
display presents input and output 
parameters specified by the user. Other 
output options include RS-232 or 
IEEE-488 (GPIB) cards, with TTL levels for 
alarms. The basic device uses a single I/O 
card, which accepts four analog inputs 


and one pulse input and optionally pro¬ 
duces one analog output and two addi¬ 
tional I/O cards can be added. 

The user programs separate sets of 
data inputs and the required calculations 
for each board. The user whose system 
contains, say, three I/O boards receives 
either automatically rotating display 
reports for each of the three calculation 
groups, or a concatenated single report, 
drawn from all three groups. A simple 
menu procedure establishes the 
characteristics of a particular calculation 
group. 

Four alarms can be assigned to inputs 
or calculated results, either establishing 
high or low levels or setting a deadband. 


Alarms in the set condition are shown in 
the standard report format of the 
display. With the RS-232 option, annun¬ 
ciator ouputs are conditioned and 
reports are sent when a change in alarm 
state is detected. 

Even calculations can be entered by 
the operator. The equation to be solved 
is entered using the RPN technique with 
a memory stack to handle calculation 
hierarchy. Standard functions include +, 
-, x, +, , MOD, INT, RND. Optional 
functions include SIN, COS, TAN, SIN -1 , 
COS -1 , TAN -1 , LOG X, LN X, 10*, e* and X*. 

For further information contact The 
Dindima Group Pty Ltd, PO Box 106, 
Vermont, Victoria 3133. 


Tech-Sales appointed agent for Solartron 


New range of 

LED backlight displays 

Sharp Corporation has introduced a 
range of LED backlight panel displays 
featuring high luminous intensity at low 
currents combined with uniform light 
emission. 

Three colours are available, red, 
yellow-green and yellow, and 
dichromatic types can also be supplied. 
The devices are intended to be used 
with masks containing cut-outs of the 
word or symbol to be displayed. Several 
different sizes and shapes are included in 
the range, from 7 x 9mm to 7.9 x 19mm 
panels. 

The indicators are distributed in 
Australia by Daneva Australia Pty Ltd, 66 
Bay Rd, Sandringham, Vic. 3191. Phone 
(03) 598 5622 


Tech-Sales Pty Ltd has been appointed 
Australian agents for Solartron/ 
Schlumberger, and can now provide a 
range of digital multimeters and test in¬ 
struments from that company. 

The Solartron 7045 digital multimeter is 
a 4Vi-digit instrument, offering AC and 
DC voltage and current, resistance and 
temperature measurements in a por¬ 
table package. Accuracy is quoted as 
0.01% on DC and 0.15% on AC 
measurements, and the unit may be 
powered from the mains or from built-in 
rechargeable batteries. 

Also available from Tech-Sales is the 
Solartron 7150, a 614-digit multimeter, 
providing DC and AC voltage and cur¬ 
rent measurements and a resistance 
range. Features of the instrument include 
automatic null and a selectable digital 



filter for ease of measurement. An 
IEEE-488 interface is standard for use in 
automatic test and measuring systems. 

For further information contact Tech- 
Sales Pty Ltd, 83 Wellington Street, 
Windsor Vic 3181 (03) 51 1306. 
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Fibre optic components 
from Soanar electronics 

Soanar Electronics Pty Ltd is now 
stocking fibre optic components and ac¬ 
cessories at all branches throughout 
Australia. 

Optical fibre cable is available in con¬ 
tinuous lengths in multiples of one metre 
to maximum of one kilometre. The 125 
micron fibre in 2.7mm diameter cable is 
designed for high flexibility and tensile 
strength and can be supplied plain or 
prefitted with connectors at the factory. 

For those wishing to fit connectors 
themselves Soanar have cutting and 
stripping tools to remove the covering 
from the optical fibre and then cut the 
fibre squarely for a mirror-like surface. 



Two types of connector are stocked by 
Soanar. One type enables fibre optic 
cables to be joined together and the 
other type couples the fibre to active 
components. Motorola and Australian 
AMP co-operated on the design of the 
active component connectors to ensure 
that their fibre optic products were en¬ 
tirely compatible. 

Soanar also have a range of Motorola 
fibre optic active components available 
including emitters, detector/ 
preamplifiers, transmitters and receivers. 

Further information on these products 
is available from the Soanar Branch in 
your state or by contacting the head of¬ 
fice. Soanar Electronics Pty Ltd, 30 Lex- 
ton Road, Box Hill, 3128. Telephone 840 
1222 

New Sanyo torch uses 
rechargeable batteries 

Sanyo Australia has introduced a 
rechargeable torch, the model NL 2000, 
which avoids the inconvenience and ex¬ 
pense of replacing batteries. The "Cad- 
nica" torch can be recharged by simply 
slipping the batteries into a built-in 
recharger and plugging it into any power 
point. 

The torch will provide up to 70 minutes 
of use on one charge. 

For details contact Sanyo Australia Pty 
.Ltd, 225 Miller Street, North Sydney, 
2060. Phone (02) 436 1122. 



Krohn-Hite automatic distortion analyser 


Warburton Franki now has available 
the new Krohn-Hite Model 6900 
distortion analyser, providing 
automatic frequency nulling and level 
setting for fast measurements of 
distortion or AC voltage over a fre¬ 
quency range of 5Hz to 1MHz. 

Total harmonic distortion is 
displayed on an auto-ranging digital 
read-out, with measurements ranging 
from 0.005% to 19.9% THD with a 
resolution of 0.001% and input levels 
from lOOmV to 130V RMS. As an AC 
voltmeter the 6900 will measure from 


lOmV to 130V with an accuracy of 
2%. 

' A distortion output is provided for 
oscilloscope inspection of the input 
signal after the fundamental frequen¬ 
cy has been filtered out. An analog 
output is also available, providing a 
DC voltage which is. proportional to 
the percentage measurement of the 
distortion displayed. 

For further information contact 
Warburton Franki Pty Ltd, 372 Eastern 
Valley Way, Chatswood, NSW 2067. 


Bench press assembles 
mass-terminated cables 

Scope Laboratories has released a 
bench press for use with mass ter¬ 
minated cable connectors. Called the 
"Dilp", the press can handle any type of 
flat top plug, socket or D-type mass ter¬ 
mination connector with 0.3 or 0.6 inch 
pitch up to a maximum of 50 pins. 



The Scope Model Dilp sells for "under 
$200" complete with tooling for a variety 
of connectors. It is bench mounted and 
weighs less than 3kg. 

For further information contact Scope 
Laboratories, 3 Walton St, Airport West, 
Vic, 3042. Telephone (03) 338 1566. 


Rifa to distribute 
Texas Instruments’ parts 

Rifa Electronics has been appointed a 
distributor of Texas Instruments 
semiconductors and 1C sockets. The an¬ 
nouncement was made by Texas In¬ 
struments Australia's managing director 


Mr Peter Dixon and semiconductor 
marketing manager Mr Ian Hawkins. 

According to Mr Dixon, "the appoint¬ 
ment of Rifa is an important step in our 
continuing efforts to increase Tl's 
penetration in the highly competitive 
semiconductor market in Australia. We 
are very, very glad to have them on our 
team". 

For further information contact the 
head office at PO Box 95, Preston, Vic. 
3072. Phone (03) 480 1211. In Sydney 
ring 570 8122. 

Revised standard for 
mains-powered gear 

The Standards Association of Australia 
has published a revision of its standard 
approval and test specification for mains 
operated electronic and related equip¬ 
ment for household and similar general 

AS 3250 has been prepared at the re¬ 
quest of approvals authorities to main¬ 
tain safety standards and align with inter¬ 
national (IEC) requirements. The stan¬ 
dard establishes essential requirements 
and minimum safety for the design and 
construction of mains operated elec¬ 
tronic and related equipment. 

It is intended that AS 3250 will 
supersede AS 3159 two years after its 
publication on November 8, 1982. Dur¬ 
ing this period, however, both specifica¬ 
tions will run concurrently and it is ex¬ 
pected that regulatory authorities will 
approve equipment to either of them. 

Copies of AS 3250 can be purchased 
from any SAA office at a cost of $18.40 
plus $2.50 postage and handling charge. 
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New Products 


New Hewlett-Packard 
7-segment displays 

Hewlett-Packard are now producing an 
equivalent to the popular FND-500. 
seven segment LED display, the 
HDSP-5300/5500/5700/5800 series. Both 
numeric and ±1 overflow indicators pro¬ 
vide a right hand decimal point and are 
available in common anode or common 
cathode formats. 

The devices are categorised for 
luminous intensity, with all segments of 
the display matched for common 
luminous intensity, and multiple devices 
matched to ensure a display of uniform 
brightness. 

Red, high-efficiency red, yellow and 
green displays are available. Segments 
have mitred corners but the displays do 
not include an integral polarising filter. 

Luminous intensity of the HP displays is 
said to be up to 30% greater than com¬ 
peting types, enabling the users to either 
provide a brighter display for the same 
power consumption or reduce power 
consumption for the same brightness. 

Hewlett-Packard components are 
distributed by STC-Cannon Components 
Pty Ltd with branches in Adelaide, 
Brisbane, Melbourne, Perth and Sydney. 

A range of accessories 
for the TV serviceman 

Matthey Electronics currently has 
available a series of 75Q miniaturised low 
pass video filters, the FLW series, with 
cut off frequencies from 2.5 to 10MHz. 
The series offers a flat pass band and 
sharp cut off, and a stop band attenua¬ 
tion of greater than 45dB at frequencies 
up to 100MHz. 



Matthey Electronics also has available a 
small low pass filter which allows an 
oscilloscope to be used to make dif¬ 
ferential gain measurements in TV cir¬ 
cuits. No specialised equipment is need¬ 
ed other than the filter, and details of the 
technique are available on request. 

For further information contact 
Johnson Matthey Ltd, 160-170 Rocky 
Point Rd, Kogarah, NSW, 2217. 
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Logic monitor from Vicom International 



The LM-3 logic monitor from Global 
Specialities Corporation combines 40 
variable threshold logic state in¬ 
dicators with a triggered latching cir¬ 
cuit to create a flexible logic test in¬ 
strument. The variable threshold 
facility allows the LM-3 to monitor up 
to 40 points on any type of circuitry, 
while the triggering modes mean that 
the logic monitor can be used to 
follow logic states or freeze the 
display to examine a particular circuit 
condition. 

The LM-3 is supplied with a 40-way 
ribbon cable terminated in clips 
which fit on to the circuit point being 
tested. Forty discrete LEDs on the 
front panel indicate the logic state of 
the inputs. 


A selectable threshold control can 
be adjusted for use with any logic 
family and with positive or negative 
supply voltages. Input impedance is 
0.5Mfi and the instrument works at 
clock speeds of up to 5MHz. 

Applications include monitoring the 
operation of microprocessors and 
related circuitry, and process control, 
where the LM-3 can be used to 
monitor the status of 40 different 
digital signal or alarm lines 
simultaneously. 

The unit is mains powered and 
measures 76 x 254 x 178mm. Global 
Specialities Corporation is 
represented in Australia by Vicom In¬ 
ternational Pty Ltd, 57 City Rd, South 
Melbourne, Vic 3205. 


“Quick charge” cordless 
soldering iron 

Freedom from the need for mains power 
was the first significant benefit from 
cordless soldering irons, however, many 
models require 12 hours to recharge the 
batteries to full capacity. The Wahl Iso- 
Tip "Quick Charge" Model 7700 over¬ 
comes this problem. It requires about 
four hours to fully recharge the batteries 
and is available with its own recharging 
stand for bench use. 

The fast-charge rates of the Model 
7700 are made possible by the combina¬ 
tion of special nickel-cadmium cells 
within the iron and the charger stand 
which continually recharge while the 
iron is idling. The Model 7700 also 
features an improved header which 
holds tips firmly in place by friction. 

A rotatable pushbutton switch ac¬ 
tivates the soldering tool, and may be in¬ 
dexed to either of two positions. In the 
Use position the button can be pushed 
far enough to allow the tip to be 
powered and when the iron is not in use, 
the Lock position ensures that it cannot 
be accidently turned on. When the 
power button is pressed, a special screw- 
in lamp located in the header illuminates 
the work area, and the tip reaches 
soldering temperature within about five 
seconds. 
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Full details are available from the 
Australian distributors Royston Elec¬ 
tronics, 27 Normanby Road, Notting Hill, 
Vic 3168. Telephone (03) 543 5122. 
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New Products 


Tools and parts from 
Selectronic Components 

Selectronic Components of Bayswater, 
Victoria, are the Australian distributors 
for "Channellock" pliers, a range of preci¬ 
sion made, drop-forged tools for the 
electronics hobbyist and technician. In¬ 
cluded are flat and round-nosed pliers 
and diagonal and transverse end cutters. 



Also available from Selectronics is the 
TAI range of audio input transformers, 
designed and manufactured in Australia. 

The TAI series 261, 262 and 263 
transformers have an input impedance 
of 6000, 15kfi and 30kfi respectively. 
Frequency response is given as ±1dB 
from 20Hz to 20kHz, and total harmonic 
distortion as less than 0.4% at 30Hz, 
-10dBm. 

For further information contact Selec¬ 
tronic Components Pty Ltd, 25 Holloway 
Drive, Bayswater, Vic. 3153. Phone (03) 
762 4822. 

Digital gain control 
1C on the way 

National Semiconductor Corporation 
has introduced a monolithic 1C package 
containing precision resistors, analog 
switches, latches and a data bus inter¬ 
face to be used for digital control of the 
gain of high input impedance opera¬ 
tional amplifiers. 

Designated the LF13006 and LF13007, 
the digital gain control packages allow 
the user to set voltage gains for standard 
op amps with a 3-bit control word from a 
microcomputer. On-board address lat¬ 
ches and the ability to operate from sup¬ 
plies of up to +18V make the devices 
easy to use in analog circuitry. 

The LF13006 provides gains from one 
to 128 in eight binary weighted steps 
while the LF13007 provides a 1, 2, 5 ... 
100 gain sequence. Both devices have 
additional outputs to allow precise set¬ 
ting of the gain range and another pair of 
matched resistors, not connected inter¬ 
nally, are available to modify the gain 
range. 
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Panel meter combines 
digital and bar display 

C & K Electronics (Aust) Pty Ltd, 
distributors for Sifam Ltd of England, now 
has available a new combined 
digital/analog panel meter offering a 
precise digital read-out together with 
analog bar graph indication 

Called 'Harmon/, the LCD meter is a 
compact, rectangular display, resembl¬ 
ing a conventional digital meter but in¬ 
corporating a horizontal bar graph — the 
length of which fluctuates in proportion 
to the reading. 

Essentially a millivoltmeter with a range 
of 0-50mV DC and optional current 
ranges of lOOuA and 1mA, the digital 
readout provides a maximum display of 
9999. The bar graph, made up of 31 
segments, grows or falls alongside a 
printed scale located just beneath the 
digital display. 

To the right of the main display there is 
an extension of the LCD strip which can 
be used to indicate the meter range in 
use (eg multipliers x 1, x 10 etc.) or the 
specific engineering units being 
measured (rpm, %, °C etc.). Up to five 
such indications are available - the one 
in use being signalled by a "flag" against 
a pre-printed scale. This facility is built-in 


as standard and the user can opt to us^ it 
or not as required simply by making ap¬ 
propriate external connections. 

In addition to its dual display, the new 
meter also constitutes what is believed 
to be the first digital meter capable of 
being programmed to read in any 
engineering unit — including non-linear 
quantities. It can also be programmed to 
function as a meter relay, initiating alarm 
or control signals at fixed or variable set 
points. 

For further information contact C & K 
Electronics (Aust.) Pty Ltd, PO Box 229, 
Parramatta. Telephone 635 0799. 

United States company 
offers buying services 

Arnat Electronics of New York are of¬ 
fering buying and delivery services for 
Australian companies which use com¬ 
ponents made in the United States. 

Large companies can afford to maintain 
their own overseas purchasing offices, 
but for smaller operations the services of 
an overseas agent can be a useful alter¬ 
native to dealing directly with a United 
States supplier or with a local importer. 

For further information contact Arnat 
Electronics, PO Box 235, South Station, 
Yonkers, NY, 10705, USA. 


Simple interface for digital/analog converter 



Datel-lntersil's DAC608, DAC-610 
and DAC-612 are a series of 8-, 10- 
and 12-bit digital to analog converters 
designed to connect directly with the 
standard control bus of 8080 family 
microprocessors. The devices appear 
either as a memory location or an I/O 
port to the microprocessor and do 
not require additional interfacing 
logic. 

All devices feature a double buf¬ 
fered output which allows the con¬ 
verters to output an analog voltage 
corresponding to one digital word 
while the next is latched off the 


microprocessor data bus. The re¬ 
quired control inputs are available in 
most popular microprocessor 
systems, although all models will 
operate as normal (single-buffered) 
D/A converters when used without a 
processor. 

Output settling time is quoted as 
500ns for a full scale change, and 
maximum linearity error is said to be 
±Vi bit. , 

Datel-lntersil devices are distributed 
in Australia by Elmeasco Instruments 
Pty Ltd, PO Box 30, Concord, NSW, 
2137. Phone (02) 736 2888. 
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Designer Series Books from Parameters 


1982 Databook Set $10.00 

This 1,000 page, two volume set, comprises extensive information 
on a wide range of data acquisition and control products and systems. 
They contain comprehensive applications and seminar material of 
immense value to design engineers in almost every field of electronics. 

Each product classification is preceded by an orientation section 
fully explaining the design and product selection criteria essential to 
users. 


Analog to Digital Conversion Notes — 

250 pages $13.00 

A very complete guide to the application and implementation of 
A/D and D/A converters. Required reading for any design engineer 
involved in data conversion, it also covers subjects such as 
performance specifications and their relevance in design. 

Non-Linear Circuits Handbook — 500 pages $13.00 

A guide to the design of analogue, non-linear instrumentation 
systems. Subjects covered include: true RMS conversion, sine/cosine 
conversion, time and function fitting, linearising systems, logarithmic 
systems and discontinuous functions. 

Microprocessor Systems Handbook — 

194 pages $20.00 

After providing a basic rundown on microprocessor architecture 
this book takes the designer into the world of A/D and D/A 
converters. It discusses all the various types and moves on to 
interfacing such devices with microprocessor systems. 

Transducer Interfacing Handbook — 

250 pages $18.00 

An extremely useful guide for design engineers who require to 
interface any sort of transducer to electronic systems. It covers 
isolation, offsetting, filtering, linearising and noise elimination as well 
as many practical design considerations. This book is so highly 
regarded that it has been selected as a standard text by Universities. 

Synchro and Resolver Conversion Handbook — 
200 pages $15.00 

A required reference for any engineer involved in numerically 
controlled machinery design or military electronics. This book 
discusses design criteria and techniques for angular position 
measurement. 

The reader is taken through extensive information on the 
application of such devices as optical shaft encoders and synchro to 
digital converters. 



These books are available from Parameters Pty. Ltd. 
directly or from your nearest Analog Devices Stockist. 

If your company has an account you may order 
them directly. If you do not have account facilities 
simply fill in the coupon below, mail it to us with a 
cheque and we will forward your selection by return. 


I ANALOG 
DEVICES 


I Please send me the following oooklsl 

■ : . 1982 Databook Set 

■ T. Transducer Interfacing Handbook 

“ : Analog to Digital Conversion Notes 

■ Non-Linear Circuits Handbook 

I : Microprocessor Systems Handbook 

■ Synchroand Resolver Handbook 



$13.00 

$13.00 

$20.00 

$15.00 



PERFECTION IN MEASUREMENT 


SYDNEY (02) 439 3288 
MELBOURNE (03) 580 7444 


Company 
Mail Address 


ADELAIDE; Trio Electrix (08) 51 6718 BRISBANE. L. E. Boughen & Co (07) 369 1277 
CANBERRA Ortex (062) 82 4995 HOBART; Imbros (002) 34 9899 
NEWCASTLE: DGE Systems |049) 69 1625 PERTH: W. J. Moncneff |09l 325 572,2 
TOWNSVILLE: Nortek |077) 79 8600 WOLLONGONG: Macelec (042) 29 1455 
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MAGNIFICENT! NEW 5000 

DAVID TILLBROOK HAS DONE IT AGAIN!! 5000 SERIES 1/3 

★ ★★★*★★★★★★ ★ 


5000 SEMES GRAPHIC EQUALISERS 



SPECIFICATIONS: 
Signal-to-Noise: — 102dB 
with respect to 1 Volt 
Frequency Response: 

12Hz - 105kHz to -IdB 
Boost/Cut: 14dB (28dB 
total) 

Distortion: 100Hz-0.007% 
1kHz-0.007% 
10k Hz-0.008% 
(essentially irrepective of 
cut or boost) 

Current consumption (DC) 

Approx 100mA @ ± 15V 
^Requires 30VAC CT) ^ 


get 3°S EPA*RA TE °C O N TR O LS^r every octave of 


)t enough. ' 


For those whose budget does not extend to 
$389, may we suggest the 2010MkllA octave 
(10 band) equaliser. This unit is rack mounted 
and in the same format as the 5000 series equal¬ 
iser. It is stereo (in one 354" cabinet) with one 
slider per octave. Basically an upgrade of the 
ETI 485 graphic, it represents outstanding value 
for money at only $139.00. 


gone^and-rnqiand! BuT THERE-S'a'cATCH. One of these 

only* 

$199 


diojuaMV^i^oun.? 

The Jaycar kit includes a fully prepunched plated chassis, pre¬ 
punched heavy gauge front panel with silkscreened front 
panel to match the other 5000 components. It is absolutely 
original. You can purchase the kits one at a time for $199 ea. 
or, for two, $389 - a $10 saving. If you are one of the hun¬ 
dreds of happy 5000 users we are convinced that you will be 
just as delighted with this unit. 

BUY 2 AND SAVE $10 - ONLY $389 


BLUEPRINT" 

5000 PREAMPLIFIER 



SPECIFICATIONS 

POWER OUTPUT 


FREQUENCY RESPONSE 8Hi 



BLUEPRINT $299 
★ specifications jpT 



» 5 3 *. «... „ 1^,. .u, Pri.„ do. „ „ 
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SERIES COMPONENT 

OCTAVE GRAPHIC EQUALISER - BRILLIANT 




★ ★ ★ ★ 

8 CHANNEL MIXER 
KIT 


Jf 

MASSIVE BREAKTHROUGH! 

CAR COMPUTER 
BELOW $200 


Send SAE for 

- Cannon Connectors included in the price. full details + 

- Bass, Mid & Treble Equalization on each Input. . . „„ „„ 

- "Effects" (i.e. Echo etc.) capability. details On USe 

- Foldback and Stereo Pan on ALL 8 Inputs. as stage m j xer 

- 60mm Slide Faders used throughout. ^ 

- 19" Rack Mount capability (or Console Mount). 

- Professional Black Front Panel with Format borders & multi¬ 
coloured knobs to assist function identification. 


* * 


* l0 £A'- 




cow^' 


£ * 


JANUARY SPECIAL 
Because January is a "slow" month 


lS|irS|* NUMBER 1 
JCly Will FOR KITS 
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Shortwave Scene 

by Arthur Cushen, MBE 



Bonaire — tiny island with a big voice 


The small island of Bonaire in the West Indies has an area of just 
286 square kilometres yet is the base for two powerful transmit¬ 
ter sites, with a total power output of 1400kW. 


The tiny island of Bonaire has the 
powerful transmitting plants of Radio 
Nederland and Trans World Radio, and 
must rank as one of the smallest islands 
with a powerful voice. Gospel station 
Trans World Radio has other transmitters 
in Monaco, Swaziland, Guam and Sri 
Lanka which make up a world-wide net¬ 
work and the Bonaire transmitter mainly 
covers Latin America, but programs are 
also broadcast to North America, Europe 
and the Far East. Both mediumwave and 
shortwave transmitters are used with a 
500kW mediumwave transmitter on 
800kHz often heard in the South Pacific 
and two shortwave transmitters, one of 
250kW and the other of 50kW. Broad¬ 
casts are in Spanish, Portuguese and 
English and as well as programs being 
produced on Bonaire recording studios 
have been set up in several countries. 
Bonaire is governed by Holland and has 
a population of around 9000. 

Both Trans World Radio and Radio 
Nederland generate their own power 
from diesel generating plants. The 
studios of both Trans World Radio and 
Radio Nederland are located close to 
each other though the transmitting 
plants are some distance away. Radio 
Nederland has automatic switching 


DO YOU WANT TO BE A RADIO 
AMATEUR? 

The Wireless Institute of Australia, 
established in 1910 to further the in¬ 
terests of Amateur Radio, conducts a 
Correspondence Course for the A.O.C.P 
and L.A.O.C.P. Examinations conducted 
by Telecom. Throughout the Course, 
your, papers are checked and commented 
upon to lead you to a successful conclu¬ 
sion. 

For further information, write to 

THE COURSE SUPERVISOR 
W.I.A. (N.S.W. DIVISION) 

P.O. BOX 1066 
PARRAMATTA, N.S.W. 2150. 


devices for their antennas and operates 
two transmitters at 300kW each. The 
main difference between the two sta¬ 
tions is that Trans World Radio originates 
its programs from Bonaire, while Radio 
Nederland is only a relay station and 
receives its programs via a satellite from 
the studios in Hilversum, Holland. 

Radio Nederland uses its Bonaire relay 
base for broadcasts to Australia in Dutch 
at 0630-0720UTC on 9630 and 9715kHz, 
and 0830-0920UTC on 9770kHz. Two 
transmissions in English are broadcast at 
0730-0820UTC on 9715 and 9770kHz, 
and 0830-0920UTC on 9715kHz. A 
broadcast in Dutch at 0930-1030UTC is 
carried on 6020 and 9510kHz. 

OUTSTANDING VERIFICATIONS 
The award for the best verification for 
the year to a member of the New 
Zealand Radio DX League was made at 
the League's Annual Meeting in Oamaru 
recently. A verification from Tony Marr 
of Wellington of the Falkland Islands 
Broadcasting Service 2370kHZ IkW was 
judged the best shortwave entry. This 
was a topical verification as the station 
was heard the night of the Argentine in¬ 
vasion and was the first reported recep¬ 
tion of the Falkland Islands in Australia or 
New Zealand. The mediumwave award 
went to Michael Smith of Opunake NZ 
with a verification from KNOM Nome 
Alaska 780kHz using 5kW. The League 
inter-Branch competitions were all won 
by the Southland Branch. 

CLEARING A FREQUENCY 
For more than 30 years the BBC World 
Service has broadcast on 9410kHz using 
the call sign GRI, allocated by the British 
Post Office. In late September last year 
listeners in Australia and New Zealand 
found the frequency blocked by a new 
facsimile transmission, operated by the 
New Zealand Meteorological Service in 
Auckland NZ. The interference was 
widespread and recordings of the 
degree of interference were submitted 
at the request of the BBC to London. 


It is interesting to note that the New 
Zealand Post Office which assigned the 
frequency stated that the channel was in 
the section for fixed services, but for 
many years the section between 9400 
and 9500 has been used by international 
radio stations. After publicity within New 
Zealand, both on radio and television, 
and complaints to the Minister of 
Meteorological Services the Post Office 
reassigned the meteorological station 
which was transmitting weather maps to 
coastal shipping and allocated the fre¬ 
quency of 9458kHz for this service. 

Following telephone advice from the 
Ministry in Wellington that the frequency 
had been cleared the BBC engineers in 
London were informed, and in their 
telegram of thanks they stated "Confi¬ 
dent your initial vigilance helped 
speedily resolve problem". 

NEW FREQUENCIES 
AUSTRIA: Vienna is using some new 
frequencies in their transmission to 
Australia, including 0400-0600UTC on 
17745kHz; 0700-0900UTC on 17740kHz; 

1000-1200UTC on 17810 and 21490kHz. 
English is broadcast 0430-0500 and 
0830-0900UTC. 

FRANCE: Radio France International 
has a new daily transmission which 
opens at 2200UTC on 9790, 11955, 
11970 and 11995kHz. The first hour is in 
French and at 2300UTC identification in 
Portuguese and Spanish is given follow¬ 
ed by a program in Spanish. 

ITALY: Rome Radio has made a fre¬ 
quency change for the Italian transmis¬ 
sion at 2050-2130UTC. The new channel 
is 7235kHz which replaces 15330kHz 
while 9710 and 11800kHz also carry this 
broadcast. Rome also transmits to 
Australia 083(H)930UTC on 9585,11810, 
15330, 17780 and 21615kHz. 

SPAIN: The Spanish National radio at 
Madrid is using the new frequency of 
15375kHz for two transmissions in 
English 2010-2055 and 2110-2155U TC ® 

Notes from readers should be sent to Arthur 
Cushen, 212 Earn Street, Invercargill NZ. All 
times are UTC (GMT). Add eight hours for 
WAST, 10 hours for EAST and 12 hours for 
NZT. In areas observing daylight time, add a 
further hour. 
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DICK SMITHf^ft^ 

'Invisible! 
Extras' 

VVe honour Yaesus 12 month 
guarantee: beware of others 
who may only offer you a 90 
day or no warranty. 
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FT ONE 


ONLY *1225 



$50,000 IN PRIZES TO BE WON. SEE YOUR NEAREST DICK SMITH STORE. 












































REVIEWS OF RECENT 

Records & Tapes 

CLASSICAL • POPULAR • SPECIAL INTEREST 


BRAHMS’ SERENADE: Haitink lends it “symphonic stature” 


BRAHMS - Serenade No. 1 in D. Concer- 
tgebouw Orchestra of Amsterdam 
conducted by Bernard Haitink. Philips 
De Luxe analog Stereo 9500 322. 

Despite Brahms' present-day popularity 
his Serenades are seldom heard in the 
concert hall. Yet they contain much at¬ 
tractive music. I think this is largely 
because Brahms couldn't make up his 
mind about the form he was seeking. 
Sometimes a movement sounds as if it 
came from a symphony. Others have 
Brahms trying hard to get back to the 



The second scherzo starts a little 
seriously for a movement so described 
but is followed by a smooth melody 
which, despite macho manifestations 
elsewhere, still retains faint femininity. 

The adagio is marked "non troppo", a 
fact that is carefully observed by Haitink, 
enabling him to preserve the work's not 
too evident tension. It makes a grand 
contrast to.the sensitively played Second 
Scherzo. 

The Concertgebouw is in fine form 
under Haitink. All play superbly but I 
must reserve special praise for the clarity 


18th century form of Serenade or Cassa- d ing. | t a | so se rves to show how Haitink and "waldhorn" quality of tone of the 

tion, which was a work written for a preserves the Brahmsian style in the solo horn and to a solo flautist who in 

chamber combinations. lightest, even skittish - yes skittish- important passages adds an extra 

Brahms, of course, until comparatively passa ges. elegance to the whole exercise. (J.R.) 

late in life, was eager to write a sym- - 

phony yet feared to do so. This, by the 
way, with the great First Piano Concerto 
behind him. The Serenade shows his 
hesitations, especially under Haitink's 
percipient direction. It was 20 years after 
all this before Brahms finally embarked 
on the First Symphony. 

It is in six movements, all unnamed ex- 


SHOSTAKOVITCH SYMPHONY: “Recommended” 

SHOSTAKOVICH - Symphony No. 10 ed as the tragedy of the Russian soul - 
in E Minor. Berlin Philharmonic Or- apparent in Russia's great literature as 
chestra conducted by Herbert von well as its music — a mixture of gloom, 
Karajan. Digital disc 2532 030. violence, rough play, graceful dancing 

,t , s 9 ia ____ There is something good to be said revealed eloquently by such artists as 

cept for such directions to the executant about all the previous recordings of this Tolstoy and Moussorksky. 
as allegro molto and so on. The first and symphony. As far back as 1955 Karajan, of course, is not Russian but he 
third are movements already on the way Mitropoelos and the New York Philhar- might easily pass for one in his 
to a symphony, the fourth tries to return monic issued a splendidly vital version, understanding of Russian characteristics, 
to the 18th century. Haitink, however, still worth a play, even though its sound This new version differs only occasional- 
seeks to unify the style by lending it sym- cannot compare with more recent ver- |y from the 1955 but has the advantage 
phonic stature, very satisfactorily in my sions. Then there was a really great Kara- of digital recording. His reading sweeps 
opinion. jan version with the Berlin Philharmonic over just as wide a spectrum and follows 

His tempos are measured, his phrasing 14 years later. A great reading this, truly all the great virtues listed above, 
broad, his treatment being particularly in the grand manner. The work is dominated by that impor- 

effective in the third (adagio) movement. In October 1977 the always reliable tant Russian characteristic - tragic at its 
The first movement opens with a rustic Haitink and the London Philharmonic g aye st. No one listening to only the first 
sounding tune that reminds one vaguely recorded the work. It lacked the thrust three movements would disagree. The 
of Beethoven's Pastoral Symphony. The and spaciousness of the Karajan but had scherzo is brutal in every sense of the 

second has just a familiar feminine splendid recorded sound. There were word. The third movement mediates but 

Brahmsian tune. There are many hints of others somewhat less impressive bet- doesn't emerge any happier, 

later works in the first movement. ween these but I have chosen the above Not so t h e Finale where, for a change, 

Throughout the whole work the scor- for their general excellence. . the whole atmosphere is optimistic. It is 

ing varies between Brahms at his most Now comes another Karajan, again here that find those | arri kj n tunes 
grumous and some quite delightful with the Berlin Philharmonic, but even tha( . ^ com p 0ser seem ed to have put 

chamber music sound. All this is em- more overwhelming than his first. down with glee. Yet it is not quite as op- 

phasised by the superb quality of Philips Many musicians consider the 10th to timjst j c as jt would make out if you listen 
analog sound which has a dynamic range be. Shostakovich's finest symphony, in caretu || to a f ew performances. And I 
as wide as a well-judged digital recor- which he reveals what might be descnb- suspect K ara j an shares my opinion. 

His reading shows complete awareness 
of the work's paradoxes and, under his 
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A thorough check checkout for your hifi system 

TELARC’S NEW “OMNIDISC” 

With this new two-record set and instruction book 
from Telarc, you can pinpoint suspect areas in your 
hifi record playing system and hopefully achieve a 
higher standard of performance. 



OMNIDISC 


INSTRUCTION MANUAL 


Over the years, quite a few phono disc manufacturers 
have issued evaluation or test recordings of one type or 
another — some intended for the home situation, some for 
laboratory use, and still others with a dual purpose in view. 
However, amongst those which have been aimed, in whole 
or in part, at the home hifi buff, it is doubtful whether any 
have been more ambitious in their presentation than this new 
“Omnidisc” from Telarc. 

It comes as a boxed set containing two discs, marked as 
“Imported pressings” for the American home market, plus a 
12-page album-size instruction manual. Well set out and 
illustrated, the manual explains the nature and purpose of 
each evaluation procedure, mixing it with commonsense 
advice. The adjective “commonsense” arises from the fact 
that, while the procedures envisage the ideal, they also 
accept the fact that, in practice, even hifi buffs may have to 
settle for something less. 

Side 1 contains no ordinary tracks but presents a mirror¬ 
like surface into which is embossed a calibrated overhang 
scale centred on the spindle. There is also a calibrated 
radius line, flanked by a double row of right-angle reference 
lines. These allow the stylus overhang to be checked 
accurately, where the figure has been specified and also to 
determine, by inspection, the two “null” radii where zero 
tracking error occurrs. Alternatively, the user may choose to 
set up for the recommended null radii (66 and 121 mm) and 
read off the overhang which results. 

Also, at this stage, aided by the plain mirror surface of side 
1, the user can judge the azimuth (frontal angle) of the stylus 
cantilever, whether the appropriate surfaces of cartridge 
and arm are parallel with the record surface and whether, in 
situ on the shelf or benchtop, the surface of the turntable 
and deck is exactly level. 

Having checked out the geometry of the phono deck, 
whether conventional or straight line tracking, attention 
moves to side 2, which is tightly packed with tracks, mainly 
pink noise or 1/3-octave pink noise. Subjective tests 
include: channel verification and separation; tracking and 
anti-skating force; vertical tracking angle; turntable noise, 


acoustic isolation, cartridge microphonics; cartridge 
phasing; cartridge and tone-arm resonance effects; wow 
and flutter; 10OOHz reference recording level. 

The remaining 30 tracks on side 2 are Za octave pink 
noise segments covering from 20Hz to 20kHz, intended as 
instrumentation signals for system and room equalisation. 
While proper advantage of these demands access to 
appropriate instruments, some enlightening — and 
disturbing — conclusions can sometimes be drawn by 
simply listening from various positions in the room. 

Assuming that the system has been checked 
systematically through the procedures outlined to this point, 
the next step is to see how it performs on selected musical 
passages, arranged for the purpose on side 3. Each 
passage is recorded first at normal level (ref. 5cm/sec) then 
repeated +2dB, +4dB and +6dB, the lastnamed at a 
relative reference of lOcm/sec. All are from the Telarc 
library: Beethoven — Symphony No 5; Orff — Carmina 
Burana; Tchaikovsky — 1812 Overture; Chopin — 
Tarantelle in A-flat Major; Stravinsky — The Rite of Spring. 

At this stage, the user is subjected to a thorough revision 
and check-out: are all controls set at “flat”? Are all leads and 
connections in good shape? Re-check left and right channel 
identity, balance and phasing. Have another look at your 
loudspeaker placing . . . and so on. 

This is in preparation for a serious listening test on side 4, 
with the emphasis both on sound quality and on stereo 
imaging. Hopefully, your final judgment will be that all the 
foregoing check and adjustment routines have paid off. The 
selections: Britten: Fugue From Young Person’s Guide to 
the Orchestra. The Beach Boys: Good Vibrations. 
SUMMARY: It adds up to a thorough and worthwhile 
checkout, particularly of phasing right through to absolute 
phasing, tracking weight and bias, and a tortuous two-tone 
test. And, if your system can cope with the 1812 cannon at 
+6dB, you can take it to the top of the class. The Telarc 
Omnidisc set is available through specialist hifi stores or 
direct from PC Stereo, PO Box 272, Mt Gravatt, Old 4122. 
Phone (07) 343 1612. (W.N.W.) 


2FC, 2BL, 2GB, 2UE, 2KY, 2UW, 2CH 
2WS, 2SM and 2EA have a major problem: 

Whilst AM stations go to great lengths to Audiosound AM tuners cover quantum jump — you can actually enjoy 

ensure that the signal that they transmit is 20Hz-13kHz-3dB. They have a distortion AM broadcasting for it's sound quality 
of the highest possible quality the problem free sound quality that subjectively sounds alone. If your dealer doesn't have these 
is, that most manufacturers produce like FM with the occasional crackle. And superb tuners, phone Audiosound 

tunersthat do the reverse! they have a stereo simulator circuit. Why on 938 2068. Audiosound have been 

m ^ mm t * r ° adCaStS SOUnd great! P ut U P wi* muddy AM quality when the transforming Equality of AM broadcasts 
The AM section m a typical rest of yo ur system sounds great? 

■BB Remember the first time? 

Remember when you replaced 
your tin boxes with true Hi-Fi speakers? 

An Audiosound tuner will make the same 


FM/AM tuner has a frequency response of 
about 40-2,000Hz. This makes it OK for 
news and information but music sounds 
BLECCH. 


since 1970. An Audiosound tuner really 
does make a difference. AMIOI $ 299 * 


audiosound 




an Bfoacastmg Commissi 
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direction, the Berlin Philharmonic has 
never played better. Indeed, it is hard to 
think of their equal in this type of music. 
Most enthusiastically recommended. 
(J.R.) 

☆ ☆ ☆ 

RACHMANINOFF - The Complete Solo 
Piano Music played by Ruth Laredo. 
CBS Stereo Masterwork, Analog 
Discs, 79700. Seven Boxed Discs. 

Despite my unswerving diligence in 
listening to 14 sides of Rachmaninoffs 
complete piano music my review, pro¬ 
mised in the last issue, must alas be a 
cursory one. This is because any chance 
of mentioning separately the composer's 
torrential output in this field would be 
impossible in these days of newsprint 
economy. 


I must confess that there seemed no 
end to the steady output of Preludes, 
Studies, Variations, Fantasy Pieces, Varia¬ 
tions, Transcriptions and other small 
forms too plentiful to mention. And bear 
in mind that these seven excellently 
played discs do not include those pieces 
with orchestral accompaniment - the 
concertos, Paganini Variations and so 
on. 

Yet this whole exercise reveals 
Rachmininoff as a superb technician as a 
pianist, even if the quality of some of the 
compositions doesn't quite measure up 
to the same high standard. This is not to 
suggest that those without much merit 
are numerous. On the contrary. The 
range of the composer's imagination was 
immense. 

There is a 16 page guide to lead you 
through this forest of sound. 


Remember the Boomerang mouth organ? 


P. C. SPOUSE. Mouth Organ Champion 
of Australia. Re-issue of original recor¬ 
dings 1926-1936. Mono, RG-2. (From 
Bushlark Records, PO Box 465, Broad¬ 
way, NSW 2007. $11.00 plus $3.00 
P&P). 

Here's a mix of nostalgia and history, if 
ever there was one — compiled by the 
same Ray Grieve who resurrected the 
old cylinder recordings discussed on 
page 112 of our March 1982 issue. This is 
a much more meaningful effort, 
however. 

Back in the '20s and '30s, the word 
"Boomerang" had two main connota¬ 
tions: an Aboriginal throwing stick and a 
brand of mouth organ marketed by J. 
Albert & Son Pty Ltd of Sydney. Who in 
the country, didn't own one at one time 
or another? Or didn't struggle bravely 
through "Swanee River" in the fond hope 
of better things? 

The reigning mouth organ champion of 
Australia, in those days, was Percival C. 
Spouse, a distinction earned as winner of 
Albert's Boomerang Mouth Organ 
Championship in the huge Coliseum 
Hall, Ballarat, October 12, 1925. 

He won further championships during 
the following years but, more important¬ 
ly, on October 21, 1926, he made his 
first recording in the then new Columbia 
Graphophone studios in Homebush, 
Sydney. This was one week after they 
Opened, the third artist to be recorded 
and one of the first-ever electrical recor¬ 
dings to be made in Australia. 

In the following 10 years he made 10 
78rpm recordings on the Regal and 
Regal-Zonophone labels, most of them 
solos. The 20 tracks on this 12in album 
have been transcribed from those 



records, partly in collaboration with the 
National Library in Canberra. 

Listening to them, their shellac-based 
ancestry is unmistakable, but only as a 
background. The recordings probably 
sound a lot better today than ever they 
did with the mechanical phonographs or 
blunderbuss pickups of the era. 

And how would P. C. Spouse compare 
with say ... Larry Adler? How does chalk 
compare with cheese? 

Larry Adler was a trained musician, 
who worked with trained musicians and 
the best chromatic harmonicas that 
money could buy. 

P. C. Spouse was a part-time solo 
entertainer who, for the most part, stuck 
to the bushman's friend, the basic single¬ 
row, 20-note, single-key Boomerang. 
And, listening to some of the old 
evergreens, I doubt that anyone ever 
could, or ever did, get as much out of 
them as Percival C. Spouse. 

Don't buy this album expecting a 
musical feast. It's essentially a carefully 
produced and well documented piece of 
Australian folk musical history, poised 
halfway between the city and the bush! 
(W.N.W.) 


Rachmaninoff must have been an ex¬ 
traordinarily industrious fellow because, 
in addition to his composing, he still 
found time to give piano recitals and per¬ 
formances of his orchestral pieces. 

What is it possible to say about the 
pianist, Ruth Laredo, in these cir¬ 
cumstances except that hers was a 
heroic effort well worth the work that 
went into it. No matter where you put 
the stylus on the 14 sides in this set, you 
will seldom be disappointed with what 
you hear. 

In an effort of this dimension, forced in¬ 
to cramped space, this is to be taken as 
high praise. 

Another tip from Shostakovich junior 
when he was recently in Australia. The 
composer of these piano works pro¬ 
nounced. his name Rakmaneenoff with 
the accent on the penultimate syllable. 
But how many times will you be con¬ 
tradicted if you use it? (J.R.) 

☆ ☆ ☆ 

DAVE GRUSIN AND THE GRP ALL STARS, 

Live In Japan. Arista L 37682. Festival 

Release. 

If you like your jazz solid with an Orien¬ 
tal touch, give this record an audition. 
Recorded before a concert audience, the 
record has the ambience one would ex¬ 
pect, with plenty of applause, as well as 
very good sound quality. 

Side one has three long tracks: Modaji 

- Trade Winds - Shamballa; side two 
has: Friends - Strangers - Don And 
Dave - Captain Caribe, together with an 
introduction for the band, which include 
Don Grusin, Buddy Williams and Marcus 
Miller and five other American musi¬ 
cians, with a large Japanese backing 
group, mainly on strings. 

Dave Grusin, who has chalked up a 
long career in film music, features here 
on piano. (N.J.M.) 

☆ ☆ ☆ 

MUSIC BY CANDLELIGHT: Gheorghe 

Zamfir. Philips 9120 309. Released by 

World Record Club. 

Gheorghe Zamfir first came to 
widespread notice with the haunting 
theme for the Australian movie "Picnic 
At Hanging Rock", and his playing of the 
pan flute, an instrument whose origins 
are lost in antiquity. The Macquarie dic¬ 
tionary describes it as "a primitive wind 
instrument consisting of a series of pipes 
of graduated length, the notes being pro¬ 
duced by blowing across the upper 
ends." 

However you regard it, the instrument 
can produce some intriguing sounds, 
especially where it is backed by the lush, 
Mantovani style orchestra of Harry van 
Hoof in a dozen well known tunes, both 
old and new. These are: 

She - Laryssa - Theme From Limelight 

- Elsha - Run to Me - Don't Cry For Me 
Argentina - Floral Dance Black Rose — 
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CUIfTROniCf 



ALSO STAR PRINTER 


289 LATROBE ST MELBOURNE 3000 
~\ PHONE (03) 602 3499 

TELEX AA37758 


STARWRITER F-10 

40 CPS Daisy Wheel $1600 
PRO-WRITER 8510A 

120 CPS Dot Matrix Parallel $1 


$ 395.00 


Amitsubishi DISC DRIVE 


M2896-63 

• SLIMLINE 8" 

• DOUBLE SIDED, DOUBLE DENS 

• NO AC POWER REQUIRED 

• 1.6 M BYTES, UNFORMATED 
> 77 TRACK/SIDE 


$ 495.00 


MODEL M4854 

• SLIMLINE 5%" 

• DOUBLE SIDED, DOUBLE DENS 

• 96 TRACK/INCH 

• 9261 BITS/INCH 

• 1.6 M BYTES UNFORMATED 

• 3MS TRACK TO TRACK * 

• 77 TRACK SIDE 


$ 385.00 


MEMORY 

SPECIALS 


.6116P-3 

.2716 

.2732 

.2764 

.4116 

.2114 

.4164 


•120NS 
450NS 
450NS 
250NS 
150NS 
200NS 
200NS CERAMIC 


$ 5.00 
$ 2.95 
$ 4.50 
$10.50 
$ 1.10 
$ 1.20 
$ 5.50 ' 


.Z80 CPU 



$ 3.50 

.Z80A CPU 



$ 3.75 

.Z80 CTC 



$ 3.20 

.Z80A CTC 



$ 3.80 

.Z80 P10 



$ 2.95 

.Z80A P10 



$ 3.45 

.Z80 S10 



$ 8.30 

.Z80AS10 



$10.35 

V 



J 


BD139 .24 

BU326 

1.20 

RED LED .05 

BD140 .24 

BUX80 

2.10 

GRN LED .09 

MJ802 2.50 

BC547-8-9 

.05 

YELL LED .09 

2N3055 .56 

BC557-8-9 

.05 

FND500 .79 

BUI 26 1.25 

BC327-$ 

.05 

MAN 74A .68 


MPI-B51 


DISC DRIVE 
COMPLETE WITH 
POWER SUPPLY & CASE 

• SUIT SYSTEM 80 
TRS 80 ETC. 



$ 332.00 


SUPER LOW PRICES on Cannon 




DB25P 

DB25S 


$ 1.75 

$ 2.45 


5% SOFT SECTORED 

• S-SIDE DOUBLE DENSITY $32.92/10 

• D-SIDE DOUBLE DENSITY $49.00/10 


1" SOFT SECTORED 
» S-SIDED DOUBLE DENSITY $34.65/10 
* D-SIDED DOUBLE DENSITY $52.00/10 


r~ - 

— 

6800 

$2.76 

6802 

$3.80 

6809 

$8.70 

6821 

$1.65 

6840 

$3.22 

6845 

$8.50 

6850 

$1.45 

8212 

$1.19 

8216 

$1.05 

8224 

$1.35 

8255 

$2.22 

8155 

$3.80 

LM301 ' 

.22 

LM308 

.29 

LM324 

.37 

LM339 

.38 

LM555 

.20 

LM741 

.23 

LM340T5 

.36 

LM340T12 

.36 

LM317T 

.62 

LM340K5 

.89 

LM340K1 2 

.99 

78H05K 

$3.98 

LM317K 

$1.23 , 

V 

J 


4011 

4016 

4017 
4023 
4028 
4040 
4051 
4066 
4081 
4511 
4520 
74L500 
74L504 
74L514 
74L530 
74L532 
74L547 
74L590 
74L5161 
74L5240 
74L5244 
74L5245 
74L5366 
74L5367 


ALL PRICES PLUS 20% TAX 
TRANSISTORS PLUS 32.5% TAX 
POST $2 HEAVY ITEMS EXTRA 
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RECORDS & TAPES — CONTINUED 


Theme From Summer Of 42 - Medita¬ 
tion From Thais - Bilitis - Adagio. 

The style of playing makes for a quiet, 
reflective listening mood; more than 
anything else, a record to enjoy on a 
quiet evening at home. (N.J.M.) 

☆ ☆ . ☆ 

VIRGINIA ASTLEY, A Bao a Qu. RCA Vic¬ 
tor EP, 45rpm TEP-0374. 

I must confess to some surprise when 
this disc came to hand from RCA. 
Although far from being a pop release, it 
is in the 12in EP format, with four tracks 


and a total playing time of just over 12 
minutes. More than that, the jacket notes 
are very sparse and not at all easy to 
read. 

However, RCA established for me that 
Virginia Ashley trained at the Guildhall 
School of Music, and now sings, com¬ 
poses, plays flute and piano and has a 
penchant for electronic music. 

Early on, she earned a living by busking 
but, more recently, has been an arranger 
and supporting artist for Why-Fi Records. 

The tracks on this new RCA record are 


Choral —devotional 


SHEEP MAY SAFELY GRAZE. The Pen- 
dyrus Male Choir, conducted by 
Glynne Jones. Organist: Huw 
Tregelles Williams. Stereo, Word 
WST-9603. From Word Records Aust, 
18-26 Canterbury Rd, Heathmont, Vic 
3135. Phone (03) 729 3777. 

You will certainly know some of the 
selections on this album but, even if 
others are unfamiliar, they will not 
diminish your enjoyment of the pro¬ 
gram, if you are fond of the sound of a 
Welsh male choir. 

The Pendyrus Choir was founded just 
on 60 years ago, drawing its members 
mainly from miners in the Rhondda 
Valley in South Wales. Nowadays, its 
members come from all walks of life in 
South-east Wales. 

Their repertoire is as wide as their 
membership, ranging from 16th century 
Italian School to contemporary com¬ 
posers, and taking in operatic choruses 
and traditional and folk music in many 
languages. They have toured nationally 
and internationally and featured, world¬ 
wide, on radio and television. 

As depicted on the jacket, the choir 
represented here numbers about 90 
members and, while I would hesitate to 
draw direct comparison, based on my 
memory of other recordings, I can say 
that they certainly don't come much bet¬ 
ter. The track titles are as follows: 

The Lord's Prayer (Malotte); Sheep May 
Safely Graze (Bach); Steal Away (Tradi¬ 
tional); O Father, Whose Almighty 
Power ("Judas Maccabaeus'', Handel); 
Gwahoddiad (Hartsough); Sound An 
Alarm ("Judas Maccabaeus", Handel); 
Michael, Row The Boat Ashore (Georgia 
Sea Island Chant); Largo ("Xerxes, 
Handel); Deus Salutis (Jones); Kwmbayah 
(African Tune); Cym Rhondda (Hughes). 

Made in the Rehearsal Hall of the 
Department of Music, in University Col¬ 
lege, Cardiff, the recording has magnifi¬ 
cent support from the organ, played by 
Huw Tregelles Williams. The sound is 



smooth and clean, with wide dynamic 
range, the one point of criticism being a 
touch of surface "prickle" in the quietest 
passages. But don't let this put you off, 
unless you're super-sensitive to such 
matters. (W.N.W.) 

☆ ☆ ☆ 

LIFT UP YOUR HEADS: Choir of The 
Temple Church, London. Organist 
and Choir master, Dr George Thalben 
Ball. World Record Club R 04999. 

This record gives a sample of the 
evocative sound that a skilled church 
choir can produce under the direction of 
one of the world's most famous 
organists. 

There are a dozen hymns, each follow¬ 
ed by an organ voluntary based on the 
music: Jesu Lover Of My Soul — O Day 
Of God - Alleluia, Sing to Jesus - Help 
Us To Help Each Other - Loving 
Shepherd Of Thy Sheep - Thou Whose 
Almighty Word — Be Thou My Guardian 
- Lift Up Your Heads - What Sorrow 
Sore - Spirit Of Mercy - Blessed Jesus - 
Love Divine. 

The record marks a fifty-year collabora¬ 
tion between HMV and the Temple 
Church and Dr Thalben Ball, dating back 
to 1927. 

The jacket notes offer a brief history of 
each hymn and its author, together with 
a few notes on the history of hymn 
writing. The record captures the am¬ 
bience of a big church very well, making 
it a useful addition to the collection of 
any lover of traditional church music. 
(N.J.M.) 


"We Will Meet Again", with words'taken 
from an English translation of Mahler's 
Kinderotenlieder; "Arctic Death" and 
"Angels Crying" are a complete change 
in style, with a strong overtone of elec¬ 
tronic music; "Sanctus" is impressionistic 
vocal, in keeping with the title. 

The recorded sound is clean enough 
and pleasant enough but, having in mind 
the effort needed to produce the record, 
it would have made so much more sense 
to prepare a few notes explaining what 
it's all about! (W.N.W.) 

☆ ☆ ☆ 

VAL SINGS BING. Val Doonican, with or¬ 
chestra and chorus. Stereo, RCA 
VAL1-0375. 

I know it's a matter of taste, but what 
an utterly pleasant record this is. Ot, at 
least, it will be to the millions who 
bought Bing Crosby's records, and the 
countless others who have enjoyed wat¬ 
ching and listening to Val Doonican. 

I gather that the inspiration for the 
record was a session filmed in 1981 by 
BBC television, in which Val Doonican 
paid tribute to Bing Crosby. Of that ses¬ 
sion Vic Damone said "I couldn't believe 
anyone could do a 45-minute TV show 
live on air, without even referring to any 



kind of an idiot card" - but Val Doonican 
did it. 

Because it is a tribute to Bing Crosby, 
the songs are Bing chestnuts, the man¬ 
nerisms and the style are Bing's; but, 
even allowing for that, the vocal 
resemblance is uncanny. One might 
even go further and say that, for what 
differences there are, Doonican's voice 
control, pitch and phrasing is the better 
of the two. Here's the track list: 

Pocketful of Dreams (medley) - True 
Love - Ac-cent-tchu-ate the Positive - 
Moonlight Becomes You — Irish Lullaby 
- Swinging on a Star - Mississippi Mud - 
That Sly Old Gentleman - May I - 
Beautiful Dreamer - Dear Hearts and 
Gentle People — Lazy Medley. 

The sound on this local pressing is par¬ 
ticularly clean and, if your loudspeakers 
have a good fundamental bass response, 
your room will throb to the leisurely 
tempo of the songs. 

If you suffer from periods of tension, 
try listening to this one as a change from 
watching the goldfish in your aquarium! 
(W.N.W.) 
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UNBELIEVABLE 
r PRICE BREAKTHROUGH 

$*•49 PER 


FOR DICK’S 40 CHANNEL CB 


STALiJSJLtt VIII 

Don't take chances in buying CB radio . . . 
buy your CB from Dick Smith, Australia's CB 

The superb Stalker VIII CB features the new 
legal 40 channels, complete with microphone and 
mounting bracket. 

♦ Large LED channel readout, easy to use and 
has maximum legal output. VVAS 

Cat. D-1447 DOC Approval No. *1 inv 

249A001 JfiJrfS 


NOW 
. ONLY 

99 


1. 2 7 MHz Gutter Grip 


“i $ 2S° 


2. 27MHz Magnet Base 

^ 85 ° 

com plot* with PL259 plug. Ideal for instant 


3. V* Wave Whips! 


17 " 


Your choice of stainless steel (D-4415) r n 
or fibreglass (D-4416). Each is appro*. ^ 

2.75m long, ideal for marine or CB use $Q Q B( 


4. 'Rubber Duck' 

Indestructible and very flexible. Perfect I 


40Ch AM/SSB 
UNDER $200! That's the 

DICK SMITH HORNET H 




When you want the 
performance from a CB, you want 

you can only get from SSB. With a massive izvv ^ ~ £< 

PEP (maximum legal power) and full 40 channel < juAf 

coverage, you're ready to talk to the world! The * 
mighty Hornet II - exclusive to Dick Smith Electronics 
Includes microphone, power cable, mounting 
bracket and instructions. 


TOP VALUE 
HAND HELD 


WAS 
>01 $23930 

NOW 

ONLY 


_ having a 

safety transceiver on board. 
Three channels available, 
one fitted with 27.620MHz, 
the others left blank for your 
own choices. Crystals are 
reasonably priced and easy | 
to fit. This set takes 8 'AA'j 
pencell batteries 
12V. 

GREAT VALUE! 

$ 55 


ONLY 


FULL 


RANGE OF 


ACCESSORIES 


AVAILABLE 


AT LOW 


DICK SMITH 


PRICES! 


DICK SMITH Electronics 


See Pages 4-5 
for address details 


welcome here 


$50,000 IN PRIZES TO BE WON IN THEMIGHTY MATCH-UP COMPETITION. 

























50 & 25 YEARS AGO 


“Electronics Australia’’ is one of the longest running technical publications in 
the world. We started as “Wireless Weekly" in August 1922 and became 
“Radio and Hobbies in Australia’’ in April 1939. The title was changed to 
“Radio, Television and Hobbies" in February 1955 and finally, to “Electronics 
Australia” in April 1965. Below we feature some items from past issues. 



January 1983 


Radio Pirates: At Newcastle early 
last month 55 people were fined for 
having possessed unlicensed radio 
receivers. The total fines amounted to 
£140. 

The local newspapers featured the 
names of those prosecuted and next 
day between 900 and 1000 Newcas¬ 
tle citizens took out licences. 

These interesting facts are put for¬ 
ward in proof of the efficacy of the 
campaign against pirate listeners, 
which has been conducted in New 
South Wales. 

In England the radio pirate is treated 
more harshly. Not only does he pay a 
heavy fine but he also forfeits his set. 
Such drastic measures are not 
necessary in Australia. But take a tip: if 
you haven't a licence get one im¬ 
mediately and avoid a fine. 

☆ ☆ ☆ 

Class-B amplifiers: There is every in¬ 
dication that B class amplifiers have 
appeared to make a very long stay in 
the modern radio set. To the man 
brought up on a diet of sets with a 
maximum output power of about 2.5 
watts, the idea of hitching a 
loudspeaker to 20 to 25 watts of un¬ 
distorted output sounds something 


like a nightmare. Visions are conjured 
up of splitting cones and bulging win¬ 
dows as the amplifier beefs out 
buckets of sound. 

Do we want 20 watts of undistorted 
output? Of course we do. Not only do 
we get more power for our money 
with the new amplifier, but we make 
sure of enough reserve power to 
cater for the most severe audio 
peaks. One can not help but be im¬ 
pressed by a circuit which represents 
the most efficient audio amplifier of 
the moment, and will provide enough 
volume to make overloading at 
anything but the tremendous volume 
of which it is capable an impossibility. 


RADIO © 
TELEVISION 

AND HOBBIES • • 
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Canine Cosmonaut: The dog Laika, 
travelling in the second Soviet 
satellite, was exposed to nearly all the 
hazards which could confront a man 
planning an excursion into space. Its 
presence there would not have been 
required if the Soviet scientists were 
interested only in geophysics; the ex¬ 
periment is clear proof that they are 
serious when they talk of manned 
rocket flights. 

In America, too, space medicine is 
well-established as a new branch of 
physiology, and David Simons did not 


fly for 32 hours in a gondola this year 
merely to satisfy idle curiosity. He was 
studying the subjective impressions of 
high altitude and possibly (though 
rather improbably) the effects of 
cosmic rays on his body. 

Before Laika's ascent recently the US 
Air Force and others made a number 
of experiments with animals in 
balloons to test their vulnerability to 
cosmic rays. Thus, monkeys were ex¬ 
posed for a total of 63 hours, 20 miles 
up to see if their irreplaceable nerve 
cells had been damaged — tests of 
their learning ability afterwards 
revealed nothing unusual. More 
positive were the observations on 
black mice, whose hair turned grey in 
patches owing to injury to the pig¬ 
ment cells. But the reaction of the 
dog to the more obvious features of 
space travel is equally important. It 
survived the accelerations of laun¬ 
ching and there is good reason to 
believe that humans would, too. 

☆ ☆ ☆ 

Short Wave Portable: Shades of things 
to come are illustrated by details of 
the new American Zenith receiver 
about to be released. Zenith have for 
some years made a world-range 
receiver using battery valves and with 
a wide-band coverage. Their latest 
model performs the same function, 
but is fitted throughout with tran¬ 
sistors. It needs no aerials other than 
its own for good reception. 

It is the size of an ordinary portable 
and is claimed to be the smallest and 
lightest band-spread short-wave set 
ever built. Weight, 13 pounds, in¬ 
cluding batteries, is half that of con¬ 
ventional short-wave portables. 

Powered by standard flashlight bat¬ 
teries, available anywhere in the 
world, it will operate up to 30 hours 
on a set, and many hours listening can 
be had for the cost of one penny. 
Transistor operation eliminates needs 
for tubes, high-cost "B" batteries, or 
electric power line connection. 


VIC 20s ★ ACCESSORIES ★ SOFTWARE ★ PERIPHERALS 



Vic 20 $299! Arfon module $250! Printer $479! Disk drive $699! Cartridges from $39.95! 

We have a wide range of accessories, peripherals, and software for the Vic — including Commodore, Vicsoft, Acme, etc. 


EDIBLE ELECTRONICS 50 PARK ST, ABBOTSFORD 3067. (03) 41 5708 
























Post & Pack $2.50 small kits, heavier kits add extra postage. 

Prices subject to change without notice. Send 60c and SAE for free price list and 
inclusion on all future mailing lists. 

MAIL ORDERS: PO Box 235, Northcote, Vic 3070. Min P & P $1.00. 


ROD IRVING ELECTRONICS 

425 HIGH STREET, NORTHCOTE 3070, MELBOURNE, VICTORIA. Ph (03) 489 8131. Telex No. 38897 
Most products also available at Ritronics Wholesale at 48-50 A'Beckett Street, 
Melbourne, right near R.M.l.T. (Please note prices will vary due to Sales Tax laws.) 





































Microcomputer News 



Portable computer from Hewlett-Packard 



A new portable computer from 
Hewlett-Packard - the first of its kind 
from HP - has the capabilities of larger, 
desk-top computers, including Basic 
language programming, interfacing and 
software. However the new HP-75C por¬ 
table computer measures only 254mm 
by 127mm by 32mm, weighs 737 grams 
and runs on batteries. 

Key features of the new portable com¬ 
puter include 169 instructions, including 
147 Basic statements and functions. 
Other functions including time and ap¬ 
pointment notification are provided in a 
48K-byte ROM-based operating system, 
and a built-in Hewlett-Packard Interface 
Loop (HP-IL) allows communication with 
instruments, peripherals and other 
computers. 

Software for specific applications such 
as engineering, math and statistics, and 
general use packages such as electronic 
spreadsheets and graphics presentations 
are also available. 

The HP-75C's CPU is a CMOS version of 
the 8-bit custom processor in Hewlett- 
Packard's Series 80 personal computers, 
computers. 

The HP-75C ("C" for continous 
memory) has 16K bytes of RAM 
(random-access memory) built in. The 
RAM can be increased with the addition 
of the 8K memory module (HP 82700) to 
24K bytes. Three plug-in ports in the 
computer accept 8K- or 16K-byte ROM 
software or enhancement modules. The 
ROM-based modules let the computer 
be customised for specific applications, 
and also free all the RAM for data. With 
three 16K-byte plug-in modules, the 48K- 
byte built-in operating system and 24K 
bytes of RAM, the HP-75C's maximum 
memory is 120K bytes. 

The computer's real-time clock and 
non-volatile memory give it some 
unusual features. For instance, the 
HP-75C can be left unattended, and it 
will "wake itself up" at a programmed 
time, take a reading from an instrument, 
store or communicate that reading, turn 
itself off, and carry out the same task 
every day. Appointments are another ex¬ 
ample. The user can key in future ap¬ 
pointments and the HP-75C will beep 
and flash a reminder at the correct date 
and time. 

Touch-typing is possible on the 
HP-75C, thanks to its typewriter-like 


"QWERTY" keyboard. Every key can be 
redefined by the user for specific applica¬ 
tions and the redefined keys can be 
given new labels by snapping on 
keyboard overlays. 

The 32-character, liquid-crystal display 
serves as a movable "window" on a 
96-character line and features character 
descenders. 

Rechargeable nickel-cadmium batteries 
power the HP-75C. Batteries will run the 
computer for 30 hours in maximum 
power-drain mode, or for three or four 
weeks of normal use. 

One type of off-line mass storage is in¬ 
tegrated into the HP-75C. A hand- 
operated magnetic card reader reads or 
writes up to 1.3K bytes per card. A por¬ 
table digital cassette recorder is available 
but the card reader gives the HP-75C in¬ 
tegrated mass-storage in the portable 
mode. 

HP-IL, Hewlett-Packard's two-wire serial 
interface for battery-operable con¬ 
trollers, is built into the new HP-75C, and 
lets it communicate with a large number 
of devices including HP-IL and non-HP-IL 


instruments, peripherals and other com¬ 
puters. The HP-75C's Basic programming 
language and features are designed to 
make it an easy-to-use, portable 
controller. 

On a desktop or lab bench, the HP-75C 
ties into full-sized printers and plotters, 
and can be easily detached from the 
system to become a portable, battery- 
powered computer. The HP-75C's 
desktop peripherals consist of the HP 
82905B 80-column impact printer, HP 
82912 and HP 82913 22.5cm and 30cm 
video monitors, and HP 7470 colour- 
graphics plotter. 

Both video monitors, when used with 
the HP 82163 video/TV interface, pro¬ 
vide 16 lines by 32 characters display 
from the HP-75C. The video/TV interface 
also allows the HP-75C to work with 
other monitors and home TV sets. 

And the price? Just $1639 for the basic 
unit, with instruction manuals extra. 

For further information contact 
Hewlett-Packard Australia Limited, 31-41 
Joseph Street, Blackburn, Vic 3130. 


Telephone (03) 890 6351. 
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A versatile EPROM programmer 



Digital Automation has released a new EPROM programmer with an 
exceptional variety of features. 

Designed for both the hobbyist and professional, the programmer can 
handle most popular EPROM types, including the 2716, 2516, 2732, 2532, 
2764, 2564 and the latest 27128 128K bit device. The programmer is interfaced 
to a micro- or minicomputer by a built-in RS-232C port and appears to the host 
computer as a standard terminal. 

EPROMS can be programmed, read or erasure verified simply by sending 
the appropriate sequence of characters — no additional "personality modules" 
are required. All contents and data are in printable ASCII codes and data to be 
programmed into the EPROM can be in either Intel or Motorola format or 
standard hex. 

A manual gives interfacing details and includes software for use with Unix or 
Idris systems. CP/M software is available as an option. 

For further information contact Digital Automation, 44 Winbourne Rd, 
Brookvale, NSW 2100. Phone (02) 939 1522. 


/-- \ 

Microcomputer 

News 

v___ J 

Tandy offers discounts 
in education market 

In a bid to introduce and expand the 
use of Tandy computers in Australian 
schools, Tandy Electronics are offering 
large discounts to schools which pur¬ 
chase TRS-80s. 

The offers are available to all schools 
from primary to university levels and are 
valid until February 28,1983. There is no 
limit on the number of computers which 
may be purchased at the discount price. 

Discounts offered range from $400 on 
the 1983 catalog price of a 16K Model 
III "student station" to more than 
$10,860 on a complete "TRS-80 
Classroom". 

The TRS-80 Classroom configuration in¬ 
cludes a disk-based 48K Model III 
"teacher station", a network 2 controller 
to link the teacher station to up to 16 
Model III "student stations", a Line 
PrinteV VI that can be shared through the 
network and a choice of either five, ten 
or 16 student stations. Two educational 
software packages are included in the 
price. 

As part of the promotion, Tandy will 
match the number of student stations 
purchased with an equivalent number of 
TRS-80 Pocket Computers, to be used, 
perhaps, as part of fund-raising ventures 
by the school. In addition TRS-80 Service 
agreements will be offered at a reduced 
price to TRS-80 classroom purchasers. 

According to Tandy's Managing Direc¬ 
tor, Mr Charles Wyse, many such pro¬ 
motions have been offered previously by 
other microcomputer companies. 
"However, I have yet to see a rival pro¬ 
motion that offers anywhere near the 
computer-value-for-dollar of ours ... 
What schools require for that amount of 
expenditure is a complete computer 
classroom that is truly interactive and 
available to everyone in the school." 


High tech export ban 

In their attempts to prevent high- 
technology leaks to unpopular countries, 
the United States Customs Service 
recently seized and impounded "Belle", 
a chess computer which has won world 
championships. 

Ken Thompson, the Bell Laboratories 
scientist who built the machine was tak¬ 
ing it to Moscow for a chess exhibition at 
the time. The US Commerce Depart¬ 
ment said that Belle, winner of the 
World Computer-Chess Championship 
tournament in 1980, might be of military 
use to the Soviet Union. 


First Computer 
Graphics conference 

The first conference of the Australasian 
Computer Graphics Association will be 
held this year in association with the In¬ 
stitution of Engineers conference "Com¬ 
puters and Engineering". It will be co¬ 
sponsored by the NSW Institute of 
Technology, the Association for Com¬ 
puter Aided Design and the Institution of 
Engineers, Australia. 

The conference aims to consider all 
aspects of the development and opera¬ 
tion of computer graphics systems in all 
computer applications. 

The organisers of the conference are 
calling for papers in areas including map¬ 
ping, computer aided design, advertis¬ 
ing, business graphics, medicine, per¬ 
sonal computers, animation and video 
and computer assisted learning, among 
other topics. 

Authors are invited to submit, titles of 
proposed papers together with a 1000 
word synopsis outlining content and 
conclusions by January 28, 1983. 

For further information contact The 
Conference Manager, The Institution of 


Engineers, Australia, 11 National Circuit, 
Barton, ACT 2600. Phone (062) 73 3633. 

Also. on the subject of computer 
graphics, a special interest group known 
as SIGGRAPH-ACS has been formed. The 
group is modelled on similar overseas 
groups and is sponsored by the 
Australian Computer Society. 

Aims of the group are the advance 
graphics technology, distribute informa¬ 
tion on techniques and identify policy 
issues relating to an Australian graphics 
industry. Full details are available from 
SIGGRAPH-ACS, PO Box N26, Grosvenor 
St, Sydney, 2000. 

Rumours of a Mark II 
IBM personal computer 

From the United States comes a 
rumour that IBM is preparing to in¬ 
troduce a successor to its personal com- 
puter. Based on the 8086 
microprocessor, the new machine will 
have greater power, more memory 
capacity and larger disk drives. Introduc¬ 
tion is said to be scheduled for late this 
year. 
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OF AUSTRALIA 


DISCOVER THE WORLD OF THE 
6809 MICROPROCESSOR 



8212 TERMINAL 

(ASS. IN AUSTRALIA) 


HARDWARE DESCRIPTION 

S/09 6809 Computer w/128K Memory 

/09 6809 Computer w/64K Memory 

8212 12" Terminal w/monitor 

DMF 2 Disk System w/2.5m Capacity 

CDS-1 Winchester Hard Disk System 

MP-09A 6809 Process/Board (assem) 

D5-2 double side/double density 720KB 

3809 128K Memory Expansion for S/09 

MP-LA Parallel Interface 

MP-L2 Dual Parallel Interface 

MP-N Calculator Interface 

MP-R Eprom Programmer 

MP-S Serial Interface 

MP-64 Memory board 64K 

MP-S2 Dual Serial Interface 

MP-SX Serial Interface Expansion 

MP-T Interrupt Timer 

S-32 Universal Static Memory Card 

NEW PRODUCTS SOON 



DMF DISK 
SYSTEM 2.5M 



SOFTWARE SPECIALIST FOR THE 68XX SERIES 


MICROWARE SYSTEM CORP 

OS-9 Level 1 Operating System $195.00 
OS-9 Level 2 Operating System $495.00 
Basic 09 Programming Language 

. $195.00 

Pascal OS-9. $440.00 

Macro Text Editor $ 95.00 

Assembler. $ 95.00 

Debugger. $ 35.00 

Cobol Programming Language. $995.00 
C Programming Language $440.00 

TECHNICAL SYSTEMS CONSULTANTS 

UNIFlex Operating System. . . $'550.00 

UNIFlex Basic. $200.00 

UNIFlex Pascal. $250.00 

UNIFlex Fortran 77. $350.00 

UNIFlex Relocating 

Assembler & Linkage Editor. . $175.00 
General Purpose Flex 6809 . $170.00 

General Purpose Flex 6800. . . $170.00 

Exorcisor Flex 6809. $170.00 

SWTPC Flex 6809. $ -45.00 

GIMIX Flex 6809. $ 99.00 

Fortran 77 for Flex.$425.00 

Extended Basic. $110.00 

Utilities. $ 82.50 

Pascal for Flex. $220.00 

68000 Cross Assembler for Flex$275.00 


Sort Merge Package 

Text Editor. 

Assembler. 

Debug Package. 


$ 82.50 
$ 55.00 
$ 55.00 
$ 82.00 
$ 82.50 

Text Processor. $ 82.50 

FRANK HOGG LABORATORY, INC 

XForth. $165.00 

Basic Programmer Tool Kit. $ 77.00 

Extended Use Utilities Pack. . $ 77.00 
Password Protection Pack. $ 99.00 

Dynasoft Pascal Flex. $ 99.00 

Bill Payer System. $185.00 

Spell Test. $220.00 

Super Sleuth. $110.00 

Stylograph 2:0 Flex, OS-9 ... $325.00 
Dynastar Full Screen 

Editor OS-9, Flex. $ 99.00 

CRASMB Cross Assembler, Flex, 

6809, 6800, Z80, 8080, 6502 $1 49.00 
Dataman + DBM $220.00 

Plot. $ 49.00 

Tabula Rasa $110.00 

Job Control Program. $ 99.00 


TRS80C Colour Flex. 


$105.00 


WASHINGTON COMPUTER SERVICES 

6809RMS DBM for Flex $220.00 

6809 RMS DBM for UNIFlex $330.00 
6809 RMS DBM for OS-9. $275.00 


AVAILABLE FROM 

Offices and showrooms: 

Shop 1 165 Bunnerong Rd Kingsford NSW 2032. 

Postal address: 

PO Box 380 Oarlinghurst NSW 2010. 

Tel (02) 344 9111 Telex AA22579 


UNIVERSAL DATA RESEARCH INC 

DBM 2 Flex. . $450.00 

DBM 2 UNIFlex. $550.00 

Payroll. $495.00 

Accts Receivable $495.00 

Accts Payable. $495.00 

General Ledger $495.00 

Inventory. $495.00 

TALBOT MICROSYSTEMS 

tForth. $ 99.00 

tForth+. $275.00 

COMPUTER SYSTEM CENTRE 

DYNAMITE Disassembler.$ 66.00 

DYNACALC.$220.00 

DUGGERS GROWING SYSTEMS 

6809 C Compiler ver 2:0. $130.00 

OMEGASOFT PRODUCTS 
PCS2 Pascal Compiler Flex, 

OS-9, MDOS. $490.00 

Ralll Relocatable Assembler & 

Linking Loader $150.00 

SWTPC 

EDIT Word Processing Editor Flex 

.!.$110.00 

C Compiler for UNIFlex. $ POA 

* Prices subject to alteration without 
notice, $5 handling and packaging plus 
postage. 


J.H. MAGRATH & CO 
55 A’Becket St, 
MELBOURNE, VIC 3000 
TEL: (03) 347 1122 
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Why not build this very high 
quality kit computer and save 
over 50 % on equivalent built 


up units! 


A FULL SIZE 

COMPUTER KIT 


You are supplied with a full 
board including power-on 
EPROM monitor, 16KofRAM, 
cassette interface (relay 
activated) for universal control 
of any tape recorder, TV 
modulator and direct video 
output PLUS full size 
professional keyboard — 
not a 'feel less' toy. — 


ALL THIS 
FOR ONLY 


HE® 

s 245 


WAS -$2tHr 


OPTIONAL EXTRAS 


■; Transformer (M-2325) . $24.50 

: BASIC Interpreter (tape) (K-3602) ... $13.25 
>IC Socket Set (K-3603). $13.25 


:• Yes, this would make the fully assembled 
•: computer with above options 


THE 


FANTASTIC 


ONLY $296.00! 


SUPER 80, 

if >LH Options W*n«n so 


DICK SMITH ELECTRONICS 

! See page 98 for address details 




$50.50 

$50.75 

$21.00 

$4125 




$50,000 IN PRIZES TO BE WON IN THE MIGHTY MATCH-UP COMPETITION. 
















---N 

Microcomputer 

News 

v---> 

Business opportunities 
in computer repair 

The upsurge in the use of microcom¬ 
puters in small businesses may be on the 
verge of creating a booming new in¬ 
dustry — computer repairs. 

For many small business users the com¬ 
puter has become central to the day-to- 
day running of their operation. Losing 
the computer for a week (the shortest 
possible repair time promised by many 
distributors) can mean losing the means 
to carry on business and thus losing 
money. 

Perhaps a recent development in the 
United States points the way. There two 
major computer service companies have 
opened the first of a planned nationwide 
chain of computer repair shops. TRW 
plans 15 of the service centres, while 
MAI has opened three "Sorbus" repair 
stations so far and has plans for more. 

'The retail computer service centre is 
the equivalent of the TV repair service 
shop," says Bill Whelan, manager of Sor¬ 
bus, whose stores currently offer service 
on 11 types of personal computer, in¬ 
cluding IBM, but not Apples, which are 
covered by an extensive network of 
distributors. 

'The need is there. As more and more 
people buy personal computers more of 
them will need repair." 

National Semiconductor 
Digitalker programs 

National Semiconductor Corporation 
has announced a software package to 
support its MM54104 Digitalker speech 
processor chip. The new Digitalker 
Vocabulary Selection System (DVSS) con¬ 
tains a 500-word vocabulary provided on 
two 20cm single-sided CP/M floppy 
disks. 

The 500 individually-spoken male- 
voice words can be used in prototyping 
and in the production of products requir¬ 
ing voice output. 

In a typical application a user can 
define a vocabulary with words available 
in the DVSS software package and 
download this vocabulary into RAM. 
Once in RAM, the words can be arrang¬ 
ed into the phrases or sentences re¬ 
quired. The resulting software can be 
sent to a ROM programmer. 

National's DTSW-500 DVSS software 
package contains numbers, letters of the 
alphabet and a useful variety of words 
for industrial and consumer products. 
The package sells for $199 in the United 
States. 


Support for local software industry 


Senator John Siddons, Victorian 
Senator for the Australian Democrats, 
recently introduced a Bill in Federal 
Parliament to exempt all forms of 
Australian-produced computer soft¬ 
ware from sales tax for a five year 
period. 

Speaking in support of the Bill, 
Senator Siddons made the point that 
the software industry in Australia is at 
a crossroads. It is expanding rapidly 
with hundreds of small businesses 
engaged in the industry, and shows 
promise of becoming a significant ex¬ 
port earner. 

The importance of a native software 
industry is demonstrated by the trade 
balance in the computer field. For 
every dollar of equipment and soft¬ 
ware exported, Australia currently im¬ 
ports $14 worth of computer hard¬ 
ware and software. 

Present Government policy concer¬ 
ning the software industry is causing a 
great deal of confusion at the mo¬ 


ment. In the past provision of soft¬ 
ware was regarded as a "service in¬ 
dustry", whose products are not 
generally subject to sales tax. 

However, earlier last year the Taxa¬ 
tion Office apparently re-interpreted 
the sales tax schedules and assessed 
some software companies for up to 
three years unpaid sales tax. At least 
one company, DeForest Software, 
has successfully appealed against the 
retrospective imposition of sales tax. 

Concluding his remarks in support 
of the Bill, Senator Siddons stated "I 
believe programs for computer soft¬ 
ware should be viewed as 
mechanisms for information transfer, 
and thus analogous to books. Like 
books, they should be free of tax." 

Readers who wish to contribute to 
the debate on government support 
for the Australian software industry 
can write to Senator Siddons at the 
Commonwealth Parliament Offices, 
400 Flinders St, Melbourne, Vic 3000. 


Acme software 
for the VIC-20 

A new software company, Acme Soft¬ 
ware has commenced operations in 
Melbourne, specialising in programs for 
the Commodore range of computers. 

The first four offerings are for the 
VIC-20, with more to come. Currently 
available are the games "Locomotion", 
"VIC-Derby" and "Sentinels", and "VIC- 
Voice", a machine language program 
which shows how speech can be syn¬ 
thesised using the standard VIC sound 
generation circuitry. The user can record 
his or her own voice for use in programs. 

All Acme software requires at least 8K 
of memory in addition to the standard 
memory of the VIC-20. Cost of cassette 
programs is $20, including an instruction 
manual. 

Look for the new software at Com¬ 
modore dealers or contact Acme Soft¬ 
ware, PO Box 1053, Richmond North, 
Victoria 3121. 


Versatile communications 
board suits the Apple 



The NetComm 2780 Communications 
board for the Apple II computer pro¬ 
vides both synchronous and asyn¬ 
chronous data communiction 
capabilities. Using NetComm Apples 


can communicate with mainframe and 
mini-computers from IBM, DEC and Data 
General as well as with data bases such 
as The Source, Infonet and CSIRONET,’ or 
used together in local area networks. 

The board slots into the Apple II com- 
puter and contains a Z80 
microprocessor to handle synchronous 
communication at up to 9600 baud. The 
user can select the option of running the 
Apple as a teletype (asynchronous) ter¬ 
minal or as an IBM 2780 terminal. 

A transmission program on disk, con¬ 
trol code and a user guide are supplied 
with the board. 

For more information contact Net¬ 
Comm Pty Ltd, 7th Floor, 275 Alfred St, 
North Sydney, NSW 2060. Phone 
(02) 92 4655. 

Tektronix to hold micro 
design seminars 

Tektronix Australia Pty Ltd has an¬ 
nounced a new seminar in its series on 
microprocessor design. Following on 
from the microprocessor selection 
seminars, the Microprocessor Design 
Tools seminar focuses on the hardware 
and software tools needed to develop 
particular microprocessor applications. 

The one-day seminar will cover the use 
of development systems with Pascal 
editors, compilers and debuggers. The 
Unix operating system and equipment 
such as high speed emulators and logic 
analysers will also be discussed. 

Seminars will be held in Sydney on 
February 22 and Melbourne, February 8, 
and are intended for engineers and 
managers involved in microprocessor 
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32K BYTES FOR THE ZX8I 

SPECIAL RAM PACK FOR THE ZX81 


This board uses dynamic RAM chips for 
lower cost and lower power 
consumption. Simply plugs into the ZX81 
expansion port offering 32K BYTES for 
basic programmes and data handling. 

No extra PSU required. 

Extra memory to help you build your 
ZX81 into a powerful microprocessor 
system at an affordable price. Compare 
the price with other RAM PACKS 
available on the market! 



1 


| bankcard 


Price for 32K Ram Pack (RP 32) only: 
$165.00 incl. P & P (Aust.) 

FREE CASES AVAILABLE SOON 


welcome here 
ZX 80/81 PROGRAMMABLE CHARACTER GENERATOR 

Program symbols normally available 
only on more expensive microprocessors 
and you are not limited to 


Using simple BASIC programs you can 
create your own unique character sets 
and graphic symbols for games, High 
Res graphs and charts and interesting 
patterns. 

UPGRADEYOURZX80 
GRAPHICS 

Now you can upgrade your ZX80 to the 
full animated graphics of the ZX81. Your 
ZX80 will now run in SLOW mode. 

Fully assembled price only $38.50 incl. 

P & P (Australia). 

Works only in conjunction with 8K ROM 
from Sinclair (not incl.). 


preprogrammed graphic sets. 

Fully assembled price $95.00 incl. P & P 
(Australia). 

Uses the 8K ROM from Sinclair (not incl.) 

Please send order or S A £ for further information to: 

VENDALE PTY. LTD., Dept A7, Box 456, 
Glen Waverley, Victoria 3150. 

36 Plymouth St., Glen Waverley, 

(03) 232 0444. 

VENDALE 


ris the Worid of ELECTRONICS 
Your Scene? ! 


• MICROPROCESSORS 

• TRANSMITTERS 


• RADAR 

• RECEIVERS 


_ ig . _. 

careers as a Radio Officer or Electronics Technical Officer 
at the 

[gjl Australian 
l|jkj Maritime College 

Two year, Associate Diploma courses, HSC or equivalent entry, available in Marine 
Radiocommunication and/or Maritime Electronics. 

The Australian Maritime College is Australia’s only national, tertiary educational institution 
providing multi-level, maritime courses exclusively for the fishing, shipping, port and off¬ 
shore industries. The AMC is the only place in Australia where training for Radio Officers is 
conducted. 


Cut out and send to: 
Admissions Office, 
Australian Maritime College, 
P.O. Box 986, 

Launceston, 7250, 
Tasmania. 

Telephone: (003) 26 0731 


LH-H-KY 

VIDEO 

MAIL ORDER DEPARTMENT: PO Box 
254, Heidelberg, 3084. 

Phone: (03) 435 3004 


NEW PRICES: 

OHIO SOFTWARE & HARDWARE 

OHIO SOFTWARE: 

K1 Hardware Catalogue (incl new boards). 

K2 Software Catalogue (over 200 pieces) 

OHIO HARDWARE: 

C4P Video board (converts Cl P Series 7) ! 

COLOUR BOARD — C1P — Series 2 
HI 3 Short Kit, including documentation and 

tracks for 5v to 12v DC.(only) 

HI 3 Assembled and Tested includes 5v to 

12v tracks. 

OPTIONS: 

SOUND - Parts Kit. 

incl assembled and tested. 

VIDEO - Parts Kit. 

incl assembled and tested. 

5v to 12v DC - No kit available (Specialis¬ 
ed) - incl assembled and tested 
COMBINATIONS: 

Sound and 12v assembled and tested 
Video and 12v assembled and tested 
All 3 mods (HI 3B) assembled and tested 
"H13B - Deluxe" - All mods assembled 
and tested ($89 and $45) 

Note: All prices include sales tax. 
COMPUTER EARS - SPEECH PROCESSOR 
tor PET, OHIO, UK101, TANDY, APPLE, 
NASC0M - Specify. A 
Wri,e for .itjMl =it Price List — 


$39.00' 

$89.00 

$2.50 

$18.00 

$2.50 

$15.00 


Desolder 
in seconds! 

WITH 

Soderwick 

DESOLDERING BRAID 

Select from standard or 
NEW 

FINEBRAID 

1. Hold Soderwick on 
termination with hot 
soldering tip. Wicking 
action soaks up solder. 




2. Remove tip and braid. 
Termination is left i 
and solder-free. 


• Acts as a heat sink to protect 
circuits and components. 

• Six braid widths available. 

Buy from your 
electronic parts supplier 
DISTRIBUTED BY 

ROVSTON ELECTRONICS 
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Microcomputer 

l wews J 

applications. A fee of $30 per person will 
cover lunch and a set of course 
materials. 

For further information contact Sonya 
Stokell in Sydney, 888 7066 or Jill Scott in 
Melbourne, 813 1455. 

Apple Computer reports 
healthy sales increase 

Apple Computer Inc has reported a 
74% increase in net sales and a 56% in¬ 
crease in net income for the fiscal year 
ending September 25, 1982, compared 
to the previous year. Worldwide net 
sales increased from $US334.8 million a 
year to $US583.1 million and net income 
increased to $61.3 million. 

Commenting on the results President 
A. C. Markkula said he was pleased with 
Apple II and Apple III sales increases 
which resulted from special promotions 
that are still underway. 

"Investment in research and develop¬ 
ment during the quarter exceeded the 
amount spent a year ago by more than 
50%," he said. "For the full year, R&D was 
$US38 million, 81% more than last year. 
Several major products resulting from 
this effort are scheduled for introduction 
in 1983." 

Reports from the United States indicate 
that Apple will shortly announce the 
long-awaited successor to the Apple II, 
the Apple ll-E. The ll-E is said to have an 
{80-column video display and handle 
more than 64K of memory, features 
which are available for present Apples 
only through add-on boards. The new 
computer may sell at slightly less than 
the price of the present Apple II. 

New range of video 
monitors from Rifa 

Rifa Pty Ltd has available a range of 
peripherals for microcomputer users, in¬ 
cluding new printers and colour and 
monochrome video display terminals. 

Rifa distributes the BMC range of video 
monitors, and currently has available 
several new 30cm green screen displays, 
including the BM-1A, with a bandwidth 
of 15MHz and the BM-12E, with a band¬ 
width of 18MHz. Both monitors accept a 
IV p-p composite video signal with 
negative sync. 

Rifa can also supply the BM-1401RGB 
and the BM-1402RGB colour video 
monitors. The 1401 has a slit-type 
shadow mask and provides a resolution 
of 400 dots (horizontally at the centre of 
the screen) while the 1402 uses a dot- 
type mask for a resolution of 640 dots. 
Both monitors have a bandwidth of 


18MHz and require separate red, green 
and blue inputs at TTL levels. The 
horizontal scan frequency is 15.75KHz. 

Rifa can also supply the Qume Sprint 9 
series of printing terminals, featuring a 
new carriage mechanism said to be less 
complex and more reliable than the steel 
cables and pulleys used by conventional 
daisywheel printers. The Microline 84 
dot matrix printer is also stocked by Rifa. 

For more information contact Rifa Pty 
Ltd, 202 Bell Street, Preston, Vic. 3072. 
Phone (03) 4801211. 

Software Australia to 
distribute YE-Data disks 

Software Australia has been appointed 
an Australian agent for YE-Data floppy 
disk drives and can supply both 12.5cm 
and 20cm drives. 

Managing Director of Software 
Australia, Dr Michael O'Shea, said that 
initially the company will concentrate 
marketing efforts on the YD 180 20cm 
slimline and YD 174 disk drives. Both 
drives have 3ms track-to-track stepping 
times and will support single and double¬ 
density and single and double-sided 
operation, using a steel band head 
positioner. 

"Where possible we will supply orders 
ex stock. New shipments have been 
ordered to land in Australia each month, 
ensuring availability of stock at all times," 
Dr O'Shea said. 

Companies interested in YE-Data drives 
should contact Software Australia, 2 
Somerfield Street, Mt Gravatt, Brisbane 
4122. Telephone (07) 349 9122. 


News from the Clubs 

• The Melbourne Atari Computer En¬ 
thusiasts (MACE) meet on the first Sun¬ 
day of each month at 12 noon at the of¬ 
fices of 3M Australia, corner of Blackburn 
and Ferntree Gully Roads, Melbourne. 

The group publishes a monthly 
newsletter, the "Australian Atari 
Gazette". The address is PO Box 246, 
Northcote, Victoria, 3070. 

• BUG-80, listed in our September 
users' group guide is in fact no longer in 
operation. 

The conjunction of Mitsui and Spec¬ 
trum in the September listing is an error. 
The Spectrum 11 minicomputer is of 
course manufactured by D. D. Webster 
Electronics Pty Ltd. 

• The WA Compucolor/lntecolor User 
Group meets at the WAIT Computing 
Centre, Kent St, South Bentley. For infor¬ 
mation phone (09) 350 7384 during 
business hours. 

• A Professional Apple Users' group has 
been formed in Melbourne. Through its 
magazine, PRO, the group will present 
reviews and articles on all aspects of the 
Apple II for the professional and business 
user. 

Membership of the group costs $25, in¬ 
cluding a once-only joining fee of $15 
and a $10 yearly subscription. For a free 
sample of the first issue of the PRO con¬ 
tact the Professional Apple User's Group, 
Box 969C, GPO Melbourne, Vic 3001. 

• The new address of the Sorcerer 

Users Group of South Australia is c/o 
Brian Richards, PO Box 647, Salisbury, SA 
5108. $ 


Hard disk drive for S-100 computers 



A new hard disk system that allows eight megabytes of data to be stored, 
and backed up in two minutes has been released by SME Systems of Mitcham, 
Victoria. 

The "Lark" hard disk drive provides eight 8MB of storage on a removable 
carriage and 8MB on a hard disk. It can be used with any S-100 Z80-based 
computer system, but is specially designed to complement the SME Systems 
Unicorn MPU-100 microcomputer system. 

Interface to the host computer is through a S-100 controller board which 
occupies two motherboard slots, and is implemented under the CP/M 2.2 
operating system. 

Further information is available from SME Systems, 22 Queen St, Mitcham, 
Vic 3132. Phone (03) 874 3666. 
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THERE WILL BE 


31,536,000 SECONDS 



KEEP TRACK OF 
THEM WITH THE... 


Handsomely bound, 224 
pages thick and 
measuring a generous 
220mm x 145mm, the 
Omega Discovery Diary 
is perfect for 
memoranda, 
appointments and 
personal notes. And, as 
you’d expect, 
it’s packed 
with the 
countless 
facts and 
stimulating 
predictions 
that only 
Omega gives 
you. 


ORDER 

NOW! 
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INFORMATION CENTRE 


Feedback on the EA Car Computer 


CAR COMPUTER: I have recently 
constructed the Car Computer 
described in the July, August and 
September 1982 editions. The computer 
now works successfully, however my 
experiences may be useful to other 
would-be constructors. 

The problems I encountered were: 

T. The light emitting diodes which were 
obtained for the display appeared to be 
unduly susceptible to heat during 
soldering. Of the original LEDs supplied, 
only one remained with reasonable 
brightness, one did not light at all, one 
was dim, and the remainder weren't 
| much better. I replaced all the LEDs (with 
some obtained from a different source at 
less than half the price of the originals). It 
. appears that these LEDs were of better 
quality, in that all but one LED was 
satisfactory, however 2 more LEDs had 
to be selected before a satisfactory LED 
was installed. 

As I was using a 6 watt miniature 
.soldering iron and have never 
. experienced this problem with LEDs 
before, I can only conclude that present 
day LEDs are very susceptible to heat 
damage, as I estimate my soldering times 
per LED (both leads) at 1-2 seconds. 

2. The fuel flow sensor I acquired was 
the Moray unit. However, the calculation 
for the calibration number gave 1224 
(=25.6 x 47.8). In practice this gave 
unbelievable rates of fuel consumption 
(typically 30 litres/IOOkm being indicated 
from a 2 litre engine). Subsequent 
experience indicated that the calibration 
number should be about 2240. When 
the calibration number of 1224 was used 
initially, the one second update time for 
the litres/IOOkm was obtained as 
expected. However with the new 
calibration number of 2240, the update 
time of litres/IOOkm changed to eight 
seconds, contrary to expectations. Is this 
consistent with the test made by the 
program to select the update time from 
the calibration number? 

I will say however that in some 
respects the 8 second updates are more 
useful in that demand for fuel appears to 
be sometimes supplied solely from fuel 
stored in the carburettor, until such time 
as the float needle valve opens to allow 
fuel to flow into the carburettor, and 
hence be registered by the fuel flow 
sensor. 

3. I also had a problem with excessive 


output level from the distance sensor. 
The symptoms were that the pulses on 
pin 40 (or CA1) of the MC6821 PI A 
merged at speeds above 50km/hour, 
with the result that no distance interrupts 
occurred over this speed until I 
attenuated the distance sensor output 
with a lOOkQ potentiometer. The 
separation between the magnets and 
pickup coil used is 10mm. This effect 
was simulated by feeding a sine wave of 
variable magnitude (from an audio 
oscillator) at 10-200Hz into the distance 
sensor input, thereby identifying the 
problem, and a solution. 

4. Finally the case is not exactly 
reversible top to bottom unless, when 
the case is right-way-up, the two boards 
are not soldered directly together. This 
was because the bottom of the case was 
moulded with a multitude of "screw- 
holes" which conflicted with component 
tails projecting through the board. If the 
main board was raised to avoid this 
conflict, the two boards could no longer 
be securely soldered together and still 
line up the display board with the front 
panel. 

For the record the computer is installed 
in a Toyota Hi-Ace van (long wheelbase) 
and results, although limited, are 
promising. The only definite information 
obtained to date is that at a "steady" 
70km/hour, a figure of 7-8 litres/IOOkm 
(40-35mpg) was obtained. Also the 
average for the trip of which the above 
was part, was 10.9 litres/IOOkm (26mpg), 
the trip being stop/start city driving. Prior 
to the computer installation, the average 
consumption was about 13.3 
litres/IOOkm with primarily country 
driving. Figures during acceleration are 
of the order of 17 litres/IOOkm. 

Finally I think that your design has 
some features which make it attractive 
when compared to the imported unit 
described in Electronics Australia 
October 1982. These features are: 

1. It is about $30 cheaper and is quick to 
construct, even if the other is pre¬ 
assembled. 

2. Your computer used readily available 
components. 

3. With a light coloured case, it would 
stay cooler on top of the dashboard of a 
car than would one with a black case. 

4. The km remaining range I consider a 
useful output not available from the 
imported unit (as far as I can determine). 


5. Constructing one's own gives one a 
useful insight into the practical workings 
of a microprocessor unit. 

To be realistic, it's probably a case of 
"to each his own". However I had the 
choice of constructing your design, or 
buying the pre-assembled unit. I chose 
your design and would still do so. Actual 
installation of either unit would be much 
the same, although installing a cat 
computer in a Hi-Ace van takes more 
than four hours as access to the engine is 
a little restricted. (D.H., Hazelmere, WA). 
• We have not experienced the 
problem you have encountered with 
LEDs. The LED lead length when 
soldering into the car computer display 
PCB is very short and ideally a clip on 
heatsink should be used when soldering 
to avoid destroying the LED. 

Regarding the fuel sensor, we have 
been informed that later versions are 
calibrated in a different manner to the 
original sensors and the new number 
that the sensor calibration number 
should be multiplied by is 32.97. This is 
explained in the answer to another letter 
elsewhere in these pages. 

For a one second update time when 
using a calibration number greater than 
1999, the EPROM location 070A can be 
altered to 20. You will need an EPROM 
programmer to do this. Alternatively, the 
software changes for a two second 
update time have been noted elsewhere 
in these information pages. 

Many readers have found a similar 
problem with the speed not being 

displayed above 50km/h. We have 
provided two solutions as noted 
elsewhere in these information pages, 
however, your solution is also suitable. 

The case you mention is a type just 
recently released by Dick Smith 

Electronics and, as such, our car 
computer was not initially designed to 
mount within this case. 

Thank you for your comments 

regarding the attractive features our car 
computer has over the imported unit. 
The fact that the imported unit is fully 
assembled is, as you say, not much of a 
time saving, particularly when a plated 
through PCB is used. Another advantage 
that you have not mentioned is that the 
EA'tar computer is easier to repair. 

CAR COMPUTER: In the "litre CAL" 
section of the car computer article 

(September 1982, page 63) you quote a 
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Coming Next Month* 

REVISED TRANSISTOR 
IGNITION SYSTEM 



Next month, we represent our Transistor-Assisted 
Ignition System which has dwell extension for a high- 
energy spark. The revised circuit contains a number of 
modifications to improve reliability and to reduce 
power dissipation. (Due to space constraints, this 
article has had to be held over from January.) 

Versatile Moisture Alarm 

Our new moisture alarm can be used to detect either 
the presence or absence of moisture and can trigger 
either a relay or a piezoelectric buzzer. It uses a single 
CMOS 1C for low battery consumption. 


The new "smart" missiles 

With names like Exocet, Sidewinder and Seawolf, the 
new generation "smart" missiles are small, cheap - 
and deadly accurate. February "Electronics Australia" 
tells you how they work. 


* Our planning for this issue is well advanced but 
circumstances may change the final content. However, we will 
make every attempt to include the articles mentioned here. 

ON SALE: Monday, February 7th 


LMM 

122 Pin ROAD, NTH CURL CURL. 

MAIL ORDERS: BOX 156, DEE WHY, NSW. 2099. 
TELEPHONE 93-1848. 

SUPER SPECIAL 

GRAMOPHONE^motor and pickup 3 speed 

PP NSW *1.50 

100 mixed capacitors fresh stock 

Crystals for a colour TV SI. 50 

100 mixed resistors handy values $2 

200 mixed screws, bolts, nuts, 

self tappers, etc SI 


SLIDE POTS 

'/a meg dual.50 cents 

1 meg dual.50 cents 

2 meg dual 50 cents 

25K dual.50 cents 

250K dual 50 cents 

IK dual 50 cents 

50K single 30 cents 

SUPER SPECIAL 

250K single 30 cents 

10K single 30 cents 

FM STEREO KITS 

VU & BALANCE METERS 


?§? 

i!zi J 

mam speaker 

andVdetector. Circuit diagram supplied. 

ONLY $22 po*no 

Send stamped envelope for copy ^of Elec- 

■ SYSTEMS 

$29.50 PAIR 

Two Cone MaqnavOX 

^1 Speakers in cabinet 

SPECIAL 

Diodes ADI 61-162 $1 a pair. 

POTS ROTARY 

SUPER SPECIAL 

FAMOUS M.S.P. H.l. FLUX 
SPEAKERS 

7x5, 15 Ohm. Strap a pair together for 
8/Ohm 14/Watt R.M.S — $7.00 a pair 

100K 8 30= 

1 00K Switch ' -50c 

50K Double Pole Switch 50c 

250k SWl,Ch 30c 

S Min Pots || 

TAS, NT $4.00 

#*> 

vforT Meg Switch ^ ^ c 

2 meg ganged double pole switch ^S1 

25K 6 50K duaTg^nged Concentric § ^ 

BSR DELUXrecord PLAYER 

1 1 INCH TURNTABLE CUING DEVICE 
SHIELDED MOTOR. MAGNETIC CARTRIDGE 

20K*w?rejyound • £5c 

100K dual ganged linear pots 75c 

10K sub m.n log pots 50c 

25K lift ganged pots 75c 

m 

SPECIAL 

MAGNAVOX SPEAKERS 

10 INCH WOOFER $20 PAIR 

10 INCH MID-RANGE 

8 OHM SYSTEM. 20 WATTS RMS 

SPEAKFRS 21. INCH 2H0RS1 

MAGNA VOX SPEAKERS 

$6 iNTERSTATE $2T5 

SPECIAL 

SPEAKER CROSSOVER NETWORKS 2WAY 

DUAL VU METER $3 


in* 

Ml 


AN INTRODUCTION TO 

DIGITAL ELECTRONICS 

Electronic equipment now plays an important role in almost 
every field of human endeavour. And every day, more and 
more electronic equipment is “going digital”. Even professional 
engineers and technicians find it hard to keep pace. In order to 
understand new developments, you need a good grounding in 
basic digital concepts, and An Introduction to Digital Elec¬ 
tronics can give you that grounding. Tens of thousands of peo¬ 
ple — engineers, technicians, students £ind hobbyists — have 
used the first two editions of this book to find out what the 
digital revolution is all about. The fourth edition has been up¬ 
dated and expanded, to make it of even greater value. 
Available from “Electronics Australia”, 57 Regent St, Chippen¬ 
dale, Sydney. PRICE $4.50,. OR by mail order from “Elec¬ 
tronics Australia”, PO Box 163, Chippendale, 2008. PRICE 
$5.40. 
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multiplying factor of 25.6 to arrive at the 
number of pulses per 0.1 litre. The 
literature provided with the Moray 
sensor I bought quotes a calibration 
number flow rate of 2.4 gallons per hour. 
Please correct me if I am wrong, but I 
calculate approximately 32.9 secs/0.1 
litre for the correction factor. 

Although I have positioned the fuel 
filter between the Moray sensor and the 
fuel pump, the much desired 
litres/100km facility is next to useless 
because of the cyclic fuel flow produced 
by the pump. Could this perhaps be 
remedied by increasing the one-second 
time period upon which the calculation 
is based. At present, on a level road, at a 
constant speed the reading typically 
cycles between 6 and 12 litres/IOOkm. 
Any suggestions would be much 
appreciated. (P.G., Red Hill, Qld). 

• From our experience, the litres/IOOkm 
reading is quite effective particularly at a 
constant speed. Perhaps the needle 
valve in your carburettor is sticking, 
producing erratic flow in the fuel. If this is 
not the problem, the update time for the 
reading can be increased by altering the 
program listing in the EPROM. Note that 
for these changes the EPROM does not 
need to be erased, just reprogrammed in 
the appropriate locations. For a two- 
second update time, the addresses from 
670A to 670F should be altered to read 
as follows; 2000 84 01 81 01. No other 
changes are needed. 

The multiplying factor of 25.6 for the 
Moray flow sensors is correct for\he first 
version of the sensor. Moray have now 
released a newer flow sensor which 
apart from a slightly differing rotating 
vane, is calibrated in a different manner. 
What is done now is to allow a flow rate 
through the sensor of 2.4 gallons per 
hour or 10.92 litres/hour. The frequency 
from the flow sensor is then measured in 
Hz and this is given as the calibration 
number on the sensor. Multiplying by 
32.97 will give the number of pulses per 
0.1 litres. 

If you wish to make the above change 
to your EPROM you will need access to 
an EPROM programmer such as our low 
cost design featured in January 1982 (File 
No. 2/CC/66). 

CAR COMPUTER: I have recently 
completed construction and installation 
of the EA Car Computer and offer the 
following comments, which may be of 
interest to would-be constructors. 

Regarding the distance sensor, if two 
magnets are mounted side by side and 
the coil placed 10mm away as you 
suggest, the signal strength is too great, 
causing transistor Q6 to saturate and 
turn hard on at a speed of approximately 
50km/h. Two methods of overcoming 
this are: to remove the coil to about 
40mm away from the magnets or to 
leave the coil where it is, remove one 



magnet from each side and place a 15kQ 
resistor in series with the coil. 

Regarding the Moray Fuel sensor, the 
unit I purchased had only one calibration 
number on it of 44.7. When multiplied 
by 25.6, this gives a calibration number 
of 1144 pulses per 0.1 litres. By pumping 
a measured 10 litres of fuel through the 
sensor several times, I was able to 
determine that the correct number was 
1518. 

Also several other problems are 
evident: 

1. The MPU, IC1, runs quite hot to the 
touch. It would be rather uncomfortable 
to keep a finger on it continuously. My 
main worry is, what will happen when 
the weather really gets hot? 

2. When the ignition is turned on, 
there is a momentary flash when all 
display segments and LEDs light up, 
except that LEDs 0 and 8 do not light. At 
night, just the faintest glimmer is barely 
discernible in these two. 

3. When the AV switch is activated 
along with switches 1 and 2, both LEDs 8 
and 9 are energised simultaneously. 
This does not occur when these switches 
are used as numerals. This could well be 
perfectly normal operation. 

4. When calibrating "Litres Rem", the 
display can only be zeroed by adding to 
the displayed random number a suitable 
number to add up to 1000. However, 
the first addition after loss of memory is 
usually incorrect, but subsequent 
additions are usually correct. 

5. Given the above five points, when 
ignition is turned on, one of the 
following occurs: 

(a) All functions operate correctly 
(which is usually the case). 

(b) Occasionally there will be the usual 
momentary flash of all display segments 
and most LED's, then there will be no 
display. None of the function switches 
operate. Switching off and then on again 


will restore normal operation, memory is 
unaffected. 

(c) Occasionally, there will be the 
usual momentary flash and pause after 
ignition switch on, then it will display all 
segments ie, 8.8.8.8. and all LED's except 
0 and 8. Sometimes the intensity of the 
light fluctuates. It may be necessary to 
switch off and on again more than once 
before it will revert to a normal display. 
All memories are lost, and revert to 
random numbers. None of the function 
switches operate. 

Continued on page 134 


Notes & Errata 

COMPUVOICE (October 1982, File 
2/CC/75): A change in the circuit around 
IC2, the 74121, will give more set-up 
time for the SC-01. Route the STB signal 
from the computer to pin 5 of 1C2 rather 
than pins 3 and 4. These two pins should 
then be connected to ground. 

The System-80 apparently accesses the 
printer port automatically after an 
LPRINT statement to check the status of 
the printer buffer. This can cause the 
Compuvoice to resume sounding after 
receipt of a STOP code. The solution is 
to execute an OUT 253,63 which sends a 
stop code directly, rather than via the 
printer driver routine. The equivalent for 
the TRS-80 Model 1 is POKE 14312,63. 

In some cases it may be necessary to 
repeat the statement to ensure that it is 
latched, since this method does not read 
the READY signal from the SC-01. 
FLUORESCENT LIGHT STARTER (October 
1982, File No. 2/PC/33): Some have been 
sold with a 0.1/*F/400VW capacitor. This 
must be a 250VAC unit as originally 
specified otherwise there is a fire risk. 
Also, if some tubes prove difficult to 
stctrt, the 015/iF.. capacitor may be 
altered to 0.1/iF. Finally, the rating for the 
5612 resistor should be 'AW. 
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MARKETPLACE 


FOR SALE _ CLUBS 


MICROCOMPUTERS for weekly rental — $25 
per week. Commodore PET systems, with 
manuals and software tapes. Cassettes 
include games and self-teaching tutorials in 
BASIC and 6502 Machine Language. David 
Bates & Associates, ph (02) 630 8652. 


READER SERVICE 


CB RADIOS $69, walkie-talkies, shotwave 
radios, military, outback, business, amateur 
marine. Repairs, aerials, 40ch conversions, 
new rigs weekly. Bridge Disposals, 12 Old 
Town Plaza, Bankstown Rail. Station. Ring 
Sam 7pm-9pm only (02) 407 1066. 


AMIDON FERROMAGNETIC CORES - Large 
range for all receivers and transmitter 
applications. For data and price list send 
105x220 SASE to: RJ & US Imports, PO 
Box 157, Mortdale, NSW 2223. 


SUPER 80 SOFTWARE & HARDWARE. 

Joysticks — fully proportional dual joysticks 
with four pushbuttons. For use in real time 
games. Comes complete with manual and 
interface program and demonstration 
program listing $39.95. Demo program on 
tape $10. Editor Assembler to run on a 16k 
(or more) Super 80. Complete with a 21 
page instruction manual, $35.45. Source 
Listing of monitor VI .2 Original source code 
of Super 80 monitor program with 
comments. Great for learning machine code, 
$11.95. Write to Pelatronics, PO Box 807, 
Toowong, Old 4066. Include $2 p&p. 


TUNE IN THE WORLD! Join the Australian 
Radio DX Club and enjoy our monthly 
illustrated offset magazine. In 1982, we 
issued over 360 pages of news of long¬ 
distance radio reception! ARDXC welcomes 
newcomers to the DX listening hobby. 
Members are of all ages and vocations — 
students and retired folk especially 
welcome. The comprehensive New Member 
Kit includes “The Guide To Dxing For 
Beginners” — unique to ARDXC! Splendid 
range of Club services and supplies 
available. Send three 27c stamps to the 
ARDXC, Hon Sec, Box 227, Box Hill, 
Victoria 3128 for a sample issue of our 
magazine, a membership application form, 
and full details about the club. 


COMPUTER CLINIC repairs and services 
Sorcerer, Pet, Apple, Super 80, System 80, 
Tandy and others. Businesses & hobbyists 
catered for. (07) 269 8573, PO Box 68, 
Aspley, Old. 


PRINTED CIRCUIT BOARDS from your own 
artwork. Prototypes, 100’s, or 1000's. 
Open Saturday mornings too. Contact 
Peninsula Circuits, 7 Portrush Gr, 
Mornington 3931. (059) 75 5568. 


COMPUTER REPAIRS — WA. All makes. 
Eproms Programmed. Custom Interfacing 
and Hardware Mods. J & T Computer 
Services, West Aust (09) 401 2733. 


FOR HIRE 


REMOTE ANTENNA SITE, 40 miles from 
Perth. Electrically quiet — ideal for large HF 
installations. We will erect and maintain to 
your specifications. Write to Antenna 
Science & Engineering, PO Box 238, 
Nedlands, WA 6009 or (09) 386 2010 for 
details. 


MICROBEE DOCUMENT EDITOR 
a word processing program. 


movement of text, forward/reverse scrolling for e- 

proof reading, line insertion and deletion. Single keystrike 
printer settings. Directions included on customisir- 
formatting instructions. 15-page Instruction Manua 
complete listing $10. Manual, listing, plus tape $1 £ 
Embe Software, 27 Roberts Avenue, 

Mortdale 2223. 


Information Centre ctd 

(d) Occasionally after the usual 
momentary flash and pause, the unit will 
display rEdy. Once again all memories 
revert to random numbers, but all 
function switches will operate. Switching 
off and on again will bring up rEdy every 
time until one of the function switches is 
activated. 

These problems were evident right 
from the first switch on. Initially I used 
sockets for all ICs, but have since 
removed all except ICs 1-3 and soldered 
them direct to the board. 

Any suggestions you could offer as to 
where or what to look for would be 
most welcome. (D.W., Tamworth, 
NSW.) 

• We will consider each point in turn. 
So that the distance sensor will provide 


pulses beyond 50km/h we suggest that 
either the leads from the coil be 
transposed or the 0.1 ftF capacitor at the 
base of Q6 be reduced to 0.001/tF. The 
new Moray sensors have been calibrated 
using a different method and the number 
written on the sensor should now be 
multiplied by 32.97. 

It is quite normal for IC1 to run hot and 
since it is rated for operation at 70° C we 
would expect the MPU to be satisfactory 
even in high ambient temperatures. The 
momentary flash when all the display 
segments and LEDs light is normal and 
occurs when the MPU is receiving the 
power on reset. The fact that the 0 and 8 
LEDs hardly glow is not important since 
they function when the computer is 
operating normally. 

The 8 and 9 LEDs light when the AV 
button is pressed on the litres and km 
functions since on pressing the AV 
button, RANGE is assumed. In fact there 


are no litres AV or km AV functions 
available. The litres and km functions 
refer to a tally of litres used and 
kilometres travelled. Of course the AV 
functions are available for km/h and 
1/100km functions and the 8 LED does 
not light. Further information about the 
functions available can be obtained from 
the article in the July 1982 issue. 

When entering the litres REM, the 
number entered will be added to the 
number originally displayed. Further 
information on entering data to the litres 
REM function is available on page 64 of 
the September 1982 issue. 

The final comments are all related to a 
common problem, that of incorrect 
resetting due to a slow starting crystal. 
We recommend connecting a lOMfi 
resistor across the crystal and increasing 
the 0.1;tF capacitor at pin 9 of IC5c until 
reliable resetting occurs. A value not 
larger than 0.47jiF should be suitable ® 


wBUEirai 



BUILD IT YOURSELF ORGAN 
AND ELECTRONIC PIANO KITS. 

Wersi organs are available in kit pack torn making it possible tor 
you to build a very advanced instrument in stages as yeu can 
aftord it! Add-on kits can be fitted at a later date (sound computer 
- appeggio kit etc). 

Want to hear what a Wersi Organ sounds like? Ring or write to us 
for details on demo tapes or L.P.'s by Klaus Wunderlick, which 
have organ settings for each track listed dn the cover. 

Catalogues and technical advice available from. 

Robert Carr Electronics 

18 Beach Parade Toukley NSW 

Phene: (043) 90-4203 


RCS Radio Pty Ltd 

Tel. (02) 587 3491 

IS THE ONLY COMPANY 

WHICH MANUFACTURES AND 
SELLS EVERY PCB & FRONT PANEL 

published in EA and ETI 

651 Forest Road Bexley 2207 
AUSTRALIA 

RING FOR INSTANT PRICES 

24 HOUR TURNAROUND SERVICE 


Sales of CMOS, TTL, LINEAR, DIGITAL 

ICs, etc, Transistors, LED, Zeners/Diodes, 
Resistors, Capacitors, etc, Coax, Audio 
and Hook-up Cable. CB Accessories, CB’s, 
Antennas. 

(Send for free catalogue) 

SALES 7 DAYS A WEEK - FAST MAIL 
ORDERS 

BANKCARD WELCOME 

Ross Erwin Electronics, 

Tel (02) 636 3739 

24 Peachtree Ave, Wentworthville 2145 
(PO Box 295, Parramatta 2150) 
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136 VICTORIA RD. MARRICKVILLE. NSW 2204 PROUD TO BE 

PHONE 51 3845 AUSTRALIAN 

ELECTRONICS CENTRE 


BARGAIN PRICES • PERSONAL ATTENTION • SLICK MAIL ORDER SERVICE • SATISFACTION 


Plessey Foster 180 watts (cont)240W peak. Bass/lead guitar • Hifi • PA • Organ 
15" speakers 

0 ’» d reS ,e «o , olfc° 1 * 2,18 16 OHMS ONLY, 

iq "SO" 4° ± 8Hz voice coil VERY LAST 

- 8 !=... 10800 8auss SPECIAL OFFER 

$99. 


AWA CARPHONE • TRANSCEIVER 

76MHz. 3 CHANNEL • LOW BAND • FM • 

6 - 12 VDC SOLID STATE POWER SUPPLY • (INBUILT). 

“ 22 MINI TUBES, 7 AND 9 PIN. PLUS TYPE 6146 IN FINAL • 

N.B. CRYSTALS ARE NOT SUPPLIED, NOR ARE THE SETS AIR 
TESTED • INTERCONNECTING CABLE AND CABINET IS 
SUPPLIED • CONVERSION TO 6 METRE BAND IS EASY • DATA 
AVAILABLE • WE GUARANTEE THE SETS TO BE COMPLETE AND 
IN EXCELLENT CONDITION • p.p Nsw $4 50 

EX AMBULANCE $35 w ^ffisTiSj 50 ' 


100 MIXED 
“FRESH AS A DAISY” 
ELECTROLYTICS 

1 uf to 2500uf. 6V to 50VDCW. 
Single ended and axial leads. We 
guarantee NO JUNK. 

PP NSW $2 
INTERSTATE $3 


$8.75 


^ MINIATURE INSTRUMENT QUALITY 
liPt^ ROTARY SWITCHES 

HIGH GRADE JEAN RENAUD PRODUCT. 
LOW LOSS WAFERS 

25mm DIA. 6mm SHAFT. NON-SHORTING PLATED CONTACTS. 

5 Position 2 Pole 2 Bank $2.80 ea OR 5 for $11.50 

6 Position 2 Pole 1 Bank $1.80 ea OR 5 for $7.25 

4 Position 2 Pole 1 Bank $1.80 ea OR 5 for $7.25 

PP Each NSW $1. Interstate $1.50. For 5 NSW $2. Interstate $3 


C-CORE TRANSFORMERS • LOW NOISE • 
EFFICIENCY FOR THE COMPUTER • POWER SUPPLY 6 
MANY MORE PROJECTS 


ONE PRICE 

$29.95 ea 

ADD P-POST: NSW $3.50. 
V, Q, SA, T *4.50. 
WA, NT $5.50 



$3.50 

EACH 

2 

FOR 

$6 

2 SIZES. 38 and 45mm. SQ V-U 
SCALE 


MEMOREX 8-TRACK 
BLANK CARTRIDGE TAPE 
0 MINUTES $4.95 P-P 90c. 


• PUSH BUTTON 
III TELEPHONE 

III DIALER 

8 8 8 WITH 

BBS MEMORY 

$19.95 P-P 90c 

Last phone number memory re-call. 
Busy number redialled by touch of 
one button. Instant cut-off button. 
Converts your old fashioned 
mechanical system into a modern, 
speedy phone dialer. Easy to install. 


S-100 Bus, Z80A M Based System 
With DMA Transfer and Memory Management 


on an IEEE Spec 


FEATURES: 

□ Single or Double Density Floppy Disk controlling up to four 8in or 
5V4in floppy disk drives in either DMA, Interrupt or Programmed I/O 
mode. 

□ 64K bytes of onboard Dynamic RAM with Memory Deselect of 4 
Kbytes to 64K bytes under software control. 

□ Four Channel Direct Memory Access Controller. 

□ Two Serial I/O channels with one channel programmable in either 
DMA, Interrupt or Programmed I/O mode. 

ALSO: 

256K byte Dynamic Memory Board, 16K increments — 
Alpha Micro and other major systems. 


696.1/D2 Board 


□ Two Parallel I/O channels with one channel programmable in either 
DMA, Interrupt or Programmed I/O mode. 

□ Memory Management of 16 Megabytes of system memory. 

□ Eight Vectored Priority Interrupts chained together with I/O Inter¬ 
rupts for use with Z80 Mode 2 Interrupts. 

□ Provisions for either a 2K byte or 4K byte onboard EPROM, (Monitor 
in a 2K byte EPROM supplied with board). 

□ CP/M “ and MP/M™ operating systems available, TurboDOS™ 
available soon. 

□ Turbo-Disk™ Implementation included. 


bank selectable compatible with Cromix™. CP/M2.2™, 


ABSOLUTE ELECTRONICS 

483 CENTRE ROAD, BENTLEIGH, VIC 3204 Phone (03) 557 3971 
WE STOCK: , 

74LSTTL, Cdpfdcltors, CMOS, Connectors, Diodes, Discrete Devices, Kits, LEDs, Linear devices, OPTO-lsolators, 
Potentiometers,'Rectifiers, Resistors, Sockets, Transformers, Z80/6800 CPU and support ICs, Zener Diodes. 
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EA Magazine Holders 



The binders and magazine holders are 
over the counter from Electronics Aust 
Regent Street. Sydney. NSW - Pric. 
binders. $4.50 holders. 


Prices including 
postage are: 

$5.50 NSW; $5.60 other states: or six for $29.00 
NSW; $31.50 other states, $A33.00 N2. 

Binders: $7.00 NSW; $8.50 other states: or six for $33.00 
NSW; $36.00 other states, $A37.00 NZ. 


EA PC BOARDS AND FRONT PANELS 

Some readers have problems obtaining PC boards and front panels for project^ Many of 
our advertisers sell these items and their advertisements should c J? ecke ^ in ^ e f ' ®J 
instance. Failing that, below is a list of firms which produce or sell PC boards and front 

RCS Radio Pty Ltd, 

651 Forest Road, 

Bexley, NSW 2207. 

Telephone: 587 3491 


NSW 

Dick Smith Electronics, 

125 York Street, 

Sydney, 2000. 

Telephone 290 3377. 
DSE also has branches 
and resellers throughout 
Australia. 

Electronic Agencies, 

115-117 Parramatta Road, 
Concord, 2137. 

• Telephone 745 3077. 

117 York Street, 

Sydney 2000. 

Telephone 29 2098. 

Jaycar Pty Ltd, 

125 York Street, 

Sydney 2000. 

Telephone 264 6688. 
Radio Despatch Service, 
869 George Street, 
Sydney 2000. 

Telephone 211 0816. 


Altronics, 

105 Stirling Street, 
Perth 6000. 

Telephone 328 1599. 


Rod Irving Electronics, 

425 High Street, 
Northcote, 3070. 
Telephone 489 8131. 

Kalextronics, 

101 Burgundy Street, 
Heidelberg 3084. 
Telephone 743 1011. 

Shop 11, 

Regional Shopping Centre, 
Melton 3338. 

Telephone 743 1011. 

Sunbury Printed Circuits, 
Lot 14, Factory 3, 
MacDougal Road, 

Sunbury 3429. 

Telephone 744 2714 


Jemal Products, 

8/120 Briggs Street, 
Welshpool, 6106. 


Marday Services, 

PO Box 19 189, 
Avondale, Auckland. 

Mini Tech Manufacturing 
Co Ltd, 

PO Box 9194, 
Newmarket. 

Printed Circuits Limited, 

PO Box 4248, 
Christchurch. 
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Exclusive to Marantz. 

very sophisticated.Very super iorA/fery expensive. 




ugh its paces so 
surprising was 
performance that a second 


Very high fi 

These Marantz Gold components 
represent the world’s most advan¬ 
ced, most inspired, most stringently 
tested and sophisticatedly engi- 
leered audio equipment. 

For the wealthy—exclusive toys. 

For the connoisseur — the finest 
li-fi money can buy. 

The Marantz TT1000 (around 
52500), with its precision-made 
ligh density glass and golden 
iluminium sandwich structure, is 
ustifiably described as one of the 
nost beautiful turntables ever. 

‘Playing a series of direct- 
ecorded discs, warped discs, discs 
vith nasty low frequency content 
nd discs requiring unusual track- 
bility performance, showed clearly 
hat this system borders on 
he superlative in areas where 
ven most good turntables only 
>rovide good to above average 
performance.’ 


‘.. .the resonance characteristics 
of the TT1000 are the lowest we 
have yet seen from any turntable 
irrespective of its selling price.’ 

‘This is top-of-the-line equip¬ 
ment for people who rate hi-fi as 
their greatest pleasure in life’. 

— Louis Challis, Electronics Today 
International, April 1981. 

Similarly, the Marantz mm " m 
SM1000 Stereo Amplifier 
(around $5000) is design¬ 
ed to be the ultimate in 
luxury and performance. 

When it was bench- 
tested by ETI Magazine - 
in an exhaustive lab study 


f .series of tests was devised to 
check the first results. 

‘As a result... 
the Marantz ST81 
... far ahead of f 
any tuner 
we have ever 

measured and _ 

better than any tk-ttidoo's adjusTi'. 
tuner we have high-absorption 

ever seen aud£b£K°fcct. 

reviewed in any other 
magazine, either local or 
overseas.’ — Paul de Noskowski, 
Electronics Australia, April 1981. 


* $ k 


O U O 


Louis Challis stated ‘The Marantz 
SM1000 Amplifier has the capa¬ 
bility to provide superlative 

performance at home, in a labom- Marantz (Austral ; a) p ' 

rock band 19 Chard Road, Brookvale, NSW21CK 
Phone (02)9391900 Telex AA24121 
Melbourne (03) 544 2011 


Detailed specifications of these S 

exclusive Marantz Gold components 
are available on request by writing to: 


tory, in a studio, or in a L 
with the ease and panache of a 
professional. 

‘The power output claims are 
modest for the unit is readily capa¬ 
ble of producing 625 watts into 
an 8 ohm load with both channels 
driven. . .’. 

And when the Marantz ST8 
FM/AM Tuner (around $700) was 


Brisbane (07) 44 6477 
Adelaide (08) 223 2699 
Perth (09) 276 3706 
Townsville (077) 72 2011 
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BLACK POWER 



Pioneer Black Avante Systems give you the very latest in sound 
technology. Featured here is the G9 system - SA 930 amplifier with 
power output of 70 watts RMS and auto input selector; plus a 
TX 930 tuner with 8 FM/AM pre-set station selectors, auto band 
search and LED frequency indicator 

A PL 930 direct drive turntable features an exclusive quartz lock 
indicator to give you perfect sound reproduction at all times. 

The CT 930 cassette deck has 3 motors that are computer 
co-ordinated for superb musical accuracy. It also features auto 
reverse, music search and Dolby* B&C noise reduction circuitry. 

A pair of Pioneer 3-way speakers with maximum output of 70 watts 
RMS completes the system. It all adds up to maximum sound 
performance - that's Pioneer Black Avante power 


PIONEER 

Leads the world in sound. 


Pioneer Electronics Australia P/L (Incorp. in Victoria), 178-184 Boundary Road, 
Braeside 3195. Telephone (03) 580 9911. Branches in all states. 




PI00238 












